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The Acme _ 
Heading and Forging Machine. 
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All upset work 


or forging that can be done on an upsetting and forging machine is produced so much cheaper than by any other 
process that all live manufacturers should investigate the ACME HEADING and FORGING MACHINE. 

We shall be glad to give an estimate of production of our machines if furnished with blue prints or sketches 
of pieces. Please ask for Catalog describing machine. 

We also build «‘ The Acme”’ Bolt Cutters, Nut Tappers, etc. 


The Acme Machinery Company, 
Cleveland, Ohio, U. S. A. 


FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London; Schuchardt & Schutte, Berlin; Adolphe Janssens, Paris. 
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We Planned 
First 


on making a good lathe—the best lathe— 
then—after we had crowded every good 
point that 53 years of machine tool build- 
ing has brought us, into that lathe—and 
not till then, did we consider the cost. 

We figured on the cost of building that 
jathe in the best possible manner—on 
putting into it the very best of materials 
and workmanship that money could buy— 
and, after adding a fair profit, produced 
a lathe that is easily the best at a price 
that is very low indeed for such a product. 

We call it our No. 2 Improved Cabinet 
Turret Lathe, but its many users have 
another name for it—they call it “Best.” 
We'll gladly tell you who they are, if you 
care to know. 


American Tool 
& Machine Co., 





Founded 1845. Boston, Mass. 
Incorporated 1864. 
Almond Drill 
Chuck. 
Sold at all Machinists’ 
Supply Stores. 


T. R. 5 
83 & 85 Washi St., 
. Brookivn, 3 v. 


Certain Satisfaction 


Isn’t always easy to get in 








hydraulic tools. Lots of hydraulic tools 
that look well fail to stand the test of hard 
use. There’s one safe and sure way to cer- 
tain satisfaction in this line, and that is to 
buy the time-tested, always good, Watson- 
Stillman kind. The Watson-Stillman Co. 
make Hydraulic Tools for every conceiva- 
ble Hydraulic Tool use. Tell them your 
tool troubles. 
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NEW YORK 














With No Coal 
To Carry, 


no ashes to empty, no dampers to be turned just 
this way or that ; with nothing to do but turn on 
the gas and apply the match, the American Gas 


Furnace almost takes care of itself. 





It’s cleanly, 


economical and efficient, and it presents a striking, money-making contrast to the 
old, dirty, time-serving and fuel-wasting coal or coke furnace. In a coal or coke 


furnace it is impossible to maintain a uniform heat. In the American Gas Fur- 


nace the thing is easily done. 


The Gas Muffle Furnaces here shown, utilize the whole heating power of the 
Gas. Nota cent’s worth of it gets away—it’s used. In no other known way can 
you handle so much work in such a satisfactory and profitable way, as by the 


use of one of these. 


Better send for some Gas Furnace literature. 





Zee 


American Gas Furnace Co. 


23 John Street, 
# & NEW YORK. 


Chas. Churchill & Co., London and Birmingam. 
Schuchardt & Schutte, Berlin and Vienna. 
Hermann Glaenzer & Co., Paris. 





Four Men 
Waiting 


at the drill press for a fifth to get out 
of the way, will cut quite a hunk off from 
your profits if it’s allowed to continue long, 
and will not improve the quality of your 
output very much, because ’twill lead to 


hurried, careless work. If this condition 
ever obtains in your shop, you surely need 
one or more of Dallett’s Portable Drills, 
which you can take to the work if it’s 
within reach of a rope drive or an electric 
wire. 

These Drills—like all of Dallett’s Porta- 
ble Tools—are built for business, and will 
stand a great deal of hard work. 


The book is free for the asking. 
RneRre 


Thos. H. Dallett & Co. 


PHILADELPHIA, PA., U.S. A., 
York Street and Sedigey Avenue. 





The Kind Of 
Talk That Tells: 


“Gentlemen—We are pleased to add 
our mite to the good qualities of your 
Roller Bearings. We have placed them 
throughout our new factory at points 
where there is a heavy belt stress, and 
also on high-speeded shafts. Frequent 
meter tests show a saving ranging from 
20 to 30 per cent. over the self-oiling 
bearings that yours replaced. We are 
thoroughly well satisfied with them and 
also with the Roller Bearings we placed 
in our factory trucks, which results in 
one man easily pushing a load of 1,500 
pounds, where previously it was hard 
work for three men. 

“Our factory is open at any time to 
those interested. We beg to remain, 

Yours truly 





Our book contains the names and testimonials 
of a great many pleased users of Hyatt Roller 
Bearings. Do you want it? 


Hyatt Roller Bearing Co. 


133 Liberty St., Harrison, N. J. 





We have convinced others. Let us convince you. Our Hot Forged Twist Drills 


will do one-third more work than a milled drill. 





ACCURATE. DURABLE AND HIGHLY FINISHED. 


NEW PROCESS TWIST DRILL CO., TAUNTON, MASS., U. S. A. 
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ee INDEPENDENT CHUCK 


JAW "CHUCK 





ts a line of IMPROVED INDEPENDENT atl pay 
that we have lately added to our large list of Universal and 
bination Chucks. We make this style of Chuck in TWENTY-TWO SIZES, 
varying in size by two inches from 
Send for lilustrated Price List. 


THE E. HORTON & SON COMPANY, 


Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., London and Birmingham, Eng. 


OUR to FORTY-TWO inches in diameter. 





“Cushman” Chucks. 


We manufacture ten distinct aes | of Lathe 
Chucks, four styles of Drill Ch Centering 
Chucks, Face Plate Jaws and Chucks for 


special service. for new catalog and 


The Cushman Chuck Co. 

Hartford, Conn., U.S.A. 
Skinner Chucks. 
Ph mr gy.” and Usiveces! 


Chucks reversible 
a Drill 5 Chon, Planer Chucks 
Face Plate Jaws. 


Skinner Chack Co., 
New Britain, Conn. 
94 Reade St., New York City. 


SEND FOR CATALOG. 
Our Shops are large. 
Our equipment and methods are modern. 
20 Years’ Experience on Knitting Machinery. 











outes quaay a Manufacturing Light Ma- 
chinery for Patentees under contract. 
Will be glad to correspond with with interested parties. 


Trump Bros. Machine Co. Sitmingtee: 
Sweetland Chucks 


Of all De. 











Our Specialty is... 
Machi or Makin 
Woot Son rye 


Asa S. Cook Co., 
Hartford, U. S. A. 


Split or Wire Chucks 


al ptches 2a 


1 sorts of —y~ backed off Forming 
Cutte Plain Cutters, Reamers, Saws, ete. 
Small Turret work in quantities. 
Small articles in quantities to order. 


Best workmanship guaranteed. 


Send for latest pen Awe catalog. 
Hardinge Bros., 
1036 Lincoln Avenue, Chicago, Ill. 
For Advertisement of 


TIGHT JOINT CO., New York, 
See Issue February 2, 1899. 











Ww ona eye hand and 
t 
: e gee mel 
Deke Tre Drills ; alo Adtustable Two 
verse 
Spindle Machin Cutter Geindem, 
Sartore Gcindere, Cotes Machin 
Lay my, te 
Woodward & Rogers Hartford. Cona., U.S.A. 
European Agents: | F + Jt ey 41. 








EXPANDING MANDREL, 
by Wm. G. 
Successor to C. W. LeCount, Norwalk, Conn. 
Send for “Catalog A.” Full line of Machine Tools. 
Agents: Chas. Churchill & Co., Ltd., Londen, England. 








50 per cent. in time and 
wear over solid dies. 
Made for cutting from 
yay 


os 





No. 17 wire g 
for any style 
Adopred by ail all vinehen manufacturers of bicyc 

roughout the country. WH 

- us — particulars and prices. 
GEOMETRIC DRILL CO., WESTVILLE, CONN. 


FOR SALE BY 
HILL, CLARKE & CoO., Boston, Mass., and bey Il. 
THE GARVIN MACHINE Co.. New York and Phila. 
R. HOFFELD & CO., Buffalo, N. Y 
SYRACUSE SUPPLY Co., ten N.Y. 
Davis & EGAN MACHINE TOOL Co., Cincinnati,Ohio. 
STRONG, CARLISLE & TURNBY CO. , Cleveland,Ohio. 


IN EUROPE BY 

CHAS. CHURCHILL & Co., London . 

HERMANN GLAENZER & CO., Paris, France. 

De Frrigs & Co., Berlin and Dusseldorf, Germany, and 
Vienna, Austria. 
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Pratt’s Positive Drive Drill 


Chuck. 


A No. | Jaw Chuck with 
Positive Drive extra. 


Pratt Chuck Co., 
Frankfort, N. Y. 


a 


CUT orr 


MACHINES, 2x6 tess" 
HURLBUT ROGERS MACHINE CO. 
SO. SUDBURY, MASS. 


: 
Co., Ltd. 




















German ts: 
Schuchardt ‘Siam, Chas. ean 
Berlin and Vienna. London and 


Does It Worry You 


to see your drill chucks chew the shanks 
off your drills in vain efforts to hold them 
so they won’t slip? Use Reid Drill 
Chucks, and veut have one less worry. 


R. H. Brown & Co., New Haven, Conn. 


Blodgett 


Comb, totes drill, 
thread pitch, cen- 
top drill 








PRICE, 
$1.50 cacn. 


Gauge and 520 page Catalog sent postpaid for $1.40, or 


talog alone for 25 cents. 
MonTGOmMERY @ Co., TOOL MAKERS, 
105 FULTON STREET, New York City. 
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SCREW CUTTING ° 
DIE HEADS. Er ri 2 gton 
Self-Opening and Adjustable. The ONLY 
The only mechanicall 
eee No Backing Bert =< Tapping 
perfect thread in one cut, Fits Socket 


Sates Gueeen ANY. vy Press. Chuck 


Positive Tool Holder. 


No. o taps 1-16 to % 
No. r taps % to %. 
No. 2 taps 5-16 to 1. 
No. 3 (pipe) taps & to » 
No. 4 taps to 1 

No. 5 taps % to 1% 
Drives tap in, stops auto- 
Sieh matically at bottom of hole and backs 
~ tap out (quick return) without stop- 
ping or reversing drill press spindle. 


ERRINGTON FRICTION 


Gravity Slip Chuck 


Tools changed and friction adjusted while 
spindle is rotating without danger to operetor. 
Toots connected by pressure against work; disconnected 
by gravity, yet supported in spindle. 


ERRINGTON AUTOMATIC-REVERSE 


Drill Press Turret 


Drills the hole, taps it and then sets the stud in, all without 
stopping or reversing drill press and 
without moving work. 


F. A. ERRINGTON.°* conmeanct st 


NEW YORK, U.S.A. 
England—Chas. Churchill & Co., 


London and Bir- 
min; Germany, Austria and Belgium—Schuc- 
t & Schutte, 


Berlin, Vienna and Brussels 
Miorton’s Keyway Cutters 


are unequaled for cutting key- 
ways in heavy work. Machines 
especially adapted for taper bored 
ropeller wheels. Keyways cut 
in steel hubs 28 in, long, 24% in. 

















wide, 1% > deep; time, 35 
minutes, 
4 Morton Mfg. Co. 


ey | he a 


Builders of a complete 
line of Keyway Cutters, 
Iron Shapers, and Port- 
able Planers. 
Eastern Branch: 126 Liberty Street, New York, N. Y.; 

il. Foster, Manager. 

(Glasgow Office : 40 St. Enoch Square; James Ritchie, Manager. 

>. huchardt & Schutte, Berlin, Vienna, Brussels. 
Adphe. Janssens, Paris, France. 


Walter 








127 FULTON STREET 
Branches: 11 Madison St., Chicago. 
708 Locust St., St. Louis. 
Drawing Materials and 
Surveying Instruments. 


We make and carry the most complete and best assorted 
‘n America. Our goods are recognized as the standard of q 









They all bear our trade mark and are warranted by us. Our 
orices are reasonable. Our lavishly ill 1 
and correctly describes our goods. It gp much valuable 


tafermation, and is sent gratis on application 





Dampden Corudina beet Co, ica 


Collars, 
eae Emery Wheels, wire Wein 


Brightwood, 
Mass. 
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VOLUME 22 


The Designing of Automatic Ma- 
chinery.* 
BY HANSON ROBINSON. 


Under this head I will consider only 
those machines known primarily as labor- 
saving machines. The field for such ma- 
chines being necessarily new, strange con- 
ditions must usually be met, and seemingly 
insurmountable problems must often be 
solved. 

Before beginning the work of designing 
such a machine, several questions should 
be thoroughly considered and answered, 
without which the success of the machine 
could in no way be assured. 

The designer of automatic machinery 
must have peculiar gifts or qualities to be 
successful. First, he must be an inventor. 
By this term I mean a man who, when 
confronted by a seemingly insurmountable 
problem, must have the requisite original- 
ity of thought, and design, to think out 
new ways and processes of accomplishing 
a given object, thereby leaving the well- 
beaten track. He must be able to look un- 
biased at the problem from all sides, and 
be competent to consider and weigh care- 
fully the governing principles which affect 
the question in hand. Because every de- 
sign of a machine, even the most success- 
ful one, is but the resultant of a compro- 
mise. Some features of construction have 
to be modified or changed to suit some 
other equally important part; and so it is 
to the end. He must be able to consider 
all the conditions together ; discarding this 
part and modifying another, so as to obtain 
the best result as a whole. He must be 
imaginative. By this I mean he must be 
able to bring in general outline the ma- 
chine with all its principal features before 
his mind’s eye, and the problem should 
have been so thoroughly thought out that 
he is able to do this after he has made his 
preliminary hand sketches, and before the 
drawing proper has been begun; because 
drawing is but the mechanical representa- 
tion of the designer’s thoughts. The 
thought has‘to be, before the drawing is 
made; and the clearer and more accurate 
the thought, so will be the drawing. 

Coupled with these gifts must be a good 
retentive memory that can recall different 
features or movements of a machine that 
may have been seen at some previous time, 
and which can be brought in realistic sur- 
vey before the mind’s eye; so that the de- 
sirable parts of such may be so modified 
as to suit the new conditions. This quality 

*A paper read at the December meeting of 
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also is embraced by that very important 
gift, experience, without which the other 
ones are almost worthless. And I may 
add another talent, which is by no means 
the least, and that is, accuracy, which not 
only applies to the making of the draw- 
ings, which is only mechanical, but ac- 
curacy of thought, which can usually only 
be obtained by long training. 

Also, be systematic in thinking out the 
design; don’t jump from one operation to 
another, and thereby skip over or leave 
unfinished until the end some one part 
which appears at the time to be of a trivial 
character. Take up each consecutive oper- 
ation in its own turn, and don’t leave it 
until it has been completely thought out 
and arranged for; because these very same 
overlooked operations sometimes prove to 
be the most troublesome features of the 
work. 

Therefore I will endeavor to present in 
a systematic order the following points +o 
be considered, and which will be found 
applicable to any machine undertaken ; and 
under these heads a correct classification 
of the various questions which may arise 
can be made. These heads are as follows, 
and will be taken up for consideration in 
regular order: 

First—What is the machine intended to 
do? 

Second—Do you thoroughly understand 
the several operations as they are now be- 
ing done by hand? 

Third—What has been previously done 
along this line? 

Fourth—Under what conditions is the 
machine to be operated, and of what capa- 
city, both mental and physical, are its 
operators? 

In taking up the first question—What is 
the machine intended to do?—there should 
be a clear understanding and knowledge 
as to what use the product of the machine 
is to be put. How much uniformity in the 
product, regarding its accuracy of shape, 
size and consistency, is required, and what 
is the limit of inaccuracy allowed? 

What is the required output from the 
machine per day, and what is the capacity 
of the hand operators on similar work per 
day? Under this head one may include 
the cost of the hand labor, and what sav- 
ing can be expected by the use of the ma- 
chine. This would also include the con- 
sideration of a rough estimate of the first 
cost of the machine, and about what num- 
ber of machines would be required; thus 
showing in a general way whether the ma- 
chine would be a commercial success, be- 
cause if now it should appear doubtful, no 
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more time and labor should be spent on it. 

We now come to the second question— 
Do you thoroughly understand the several 
operations as they are now being done by 
hand? 

It is of course self-evident that if there 
is only a partial understanding of how the 
operations are performed by hand, in all 
their details, no machine can be designed 
to accomplish the same result; and the 
only way to obtain this knowledge is to 
watch closely the hand operators on this 
or similar work. Then learn to do this 
work yourself, and thus obtain a thorough 
and accurate grasp of the subject. In this 
way you will also become intimately ac- 
quainted with the quality and texture of 
the substance. It may be tin, tobacco, 
iron, wood or paper. Understand its 
physical properties—whether it is readily 
affected by atmospheric changes, by heat 
or cold, dryness or dampness; can the sub- 
stance be obtained of such a uniform char- 
acter that when one lot has been run 
through the machine the subsequent lots 
will be all like it, or will certain portions 
of the machine have to be made adjustable 
to permit of variation in the substance? 

After learning how to perform these 
operations yourself, you are in a position 
to analyze the several operations and re- 
solve them into their simplest forms. The 
system or order in which these movements 
are made should also receive careful con- 
sideration. Because by doing so a slight 
change in the order may result in simpli- 
fying the mechanism in the machine. For 
it should be remembered that the simplest 
movement of the hand, as in picking up a 
book and placing it in another position, 
would, if it be done by a machine, involve 
several complex motions, which would of 
themselves require a somewhat compli- 
cated machine. 

In considering the third question, What 
has been previously done along this line? 
it should be borne in mind that there is 
nothing new under the sun. So the first 
thing to do is to draw on your own know!- 
edge of what machines you have seen that 
could do any of the needed operations-— 
what are their faults, and have they any 
advantages? Here is where experience 
and a good memory are strong allies, for 
by passing before your mind what you 
have seen you are enabled to pick out this 
or that portion of some movement or train 
of mechanism which may be applicable to 
your present needs. Then to make use of 
Patent Office records, take those classes 
or sub-classes which bear on any portion 
of your problem, and you will be sure to 
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obtain some information which will be 
valuable to you. After following this 
course of investigation you are in a 
position to consider more intimately the 
mechanical details of design. This, of 
course, would include the consideration in 
a general way of the maximum power 
which will be required to run the ma- 
chine, the proper amount of gearing neces- 
sary, and the arrangement of the driving 
mechanism, and general outline of frame 
or housing and bed-plate. Of course, 
after considering this part of the subject, 
a very good general idea is obtained, 
which will be a guide in proportioning the 
strength of the various parts of the ma- 
chine. For instance, if a machine is to 
bend paper into a certain form or shape, 
and another machine is required to bend 
tin into the same shape as the paper, the 
strength of the machines and their in- 
tegral parts, and the power required to 
run them will vary greatly. In this way 
a very correct idea can be obtained, and if 
the subject has been gone over carefully 
and fully considered, the machine is in a 
fair way to being a success. 

The fourth head—Under what con- 
ditions is the machine to be operated, and 
what is the mental and physical capacity 
of its operators? 

This question brings us to the time 
when the machine is to be operated, and 
although this heading is the last it is by 
no means the least in importance, be- 
cause many a machine has been pro- 
nounced a failure because this very sub- 
ject had never been considered. A ma- 
chine may run satisfactorily when being 
watched over by a machinist, but if the 
machine is to be run by an ignorant, if 
not a malicious set of operators, the style 
of mechanism, and probably the whole de- 
sign, may have to be altered to suit those 
conditions. If girls are to run the ma- 
chine, levers and treadles and clutches and 
those parts to be moved by hand should 
be so proportioned as to be well within 
their strength. Any portion of the 
mechanism which is liable to be clogged 
by dirt or broken by the carelessness of 
the operator should be properly protected 
by means of guards and covers. There 
should be a ready access to all parts of 
the machine, so as to keep it clean and 
properly oiled. Those parts which the 
operator is allowed to take off and clean 
should be so made that there could be no 
mistake in placing them accurately. 

Of course the machine should be so 
provided with guards over the gears and 
other dangerous parts as to thoroughly 
protect the operator. 

In conclusion, I will say that after 
handling the subject in this manner, mak- 
ing full and ample experiments of any 
doubtful part of the mechanism and pre- 
liminary drawings to see how certain prin- 
cipal movements will work in, the designer 
will now have a thorough grasp of the 
machine to be designed, and if possessing 
the previously mentioned talents and a 
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requisite amount of experience, the pro- 
posed machine may confidently be ex- 
pected to be a success. 





Casting a Harris-Corliss Engine Bed. 
BY R. H. PALMER. 

The heaviest and strongest casting re- 
quired for a steam -engine is the bed, and, 
as much depends on this casting, I will 
call attention to one cast for a 32-inch 
engine, weighing when ready for ship- 
ment from the foundry 23,000 pounds, and 
requiring to pour it and provide against 
accident, about 25,000 pounds. Fig. 3 
shows the top of the bed, Fig. 4 the front 
side, and Fig. 5 the large or cylinder end. 
The casting is 22 feet long, 4 feet 6 inches 
wide and 3 feet 7% inches in vertical 
measurement. 

The drag half of the pattern is in one 
piece, except the wings 1, Fig. 4, and 10, 
Fig. 2, which are loose on the pattern, 
and after this drag half has been drawn 
the wing is drawn down into the mold 
and taken out. This half is placed on the 
follow-board, or mold-board, which rests 
on a firm, solid bed of sand, running its 
entire length, and too much care cannot 
be taken to have this bed solid and level, 
to stand the weight of the flask with the 
sand and the tons of iron required for the 
casting. Binders have been laid in chan- 
nels cut in the bed for those that are too 
high in the center to pass between the 
bed and the board. The drag is then 
placed over the pattern, having heavy bars 
sunning from side to side to keep the 
sides from straining out while it is being 
poured, and on the outside of the flask, 
8 and 9, Fig. 2, will be seen heavy plates 
of iron, and bolts passing through the 
flanges of the bars, then through the 4- 
inch wooden sides, then through these 
plates with washer and nut on the outside. 
Where the plates containing the wrought 
iron handles are, the bolts pass through 
the bar and then through them. So in 
using these handles the strain is brought 
where the flask is most rigid, 9, Fig. 2. 
The drag is placed pin-plate side down. 
The pattern is then covered to a depth of 
about 13%4 inches with facing sand, mixed 
with one part ground bituminous coal, 
and five parts coarse molding sand, some 
adding a portion of fire sand, and some 
using part old and part new molding 
sand alone; but I have found that coarse 
molding sand, dried by pouring the last 
iron from the cupola into it, which de- 
stroys any animal or vegetable life, al- 
ways gives good results. This half is 
rammed up, and is well vented. After 
being rammed part way up, the wings 
spoken of are placed on the pattern at 
proper time, and the pocket formed 
well and securely rounded and well 
vented, and when the drag is rammed 
full it is arranged to leave a space of 
say about 5-16 inch between the bottom 
board and the drag, blocks some 5 inches 
long being nailed on the edge of the 
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flask, and spaces left between for vent to 
escape from the bottom of the mold. After 
the bottom board has been rubbed to a 
bearing, it is removed, and the whole 
mold is given its final venting. The bot- 
tom board is then put back, and the 
binders, 5, Fig. 1, are laid across the bot- 
tom board, and bolts of the right length 
are used to hold the boards on while roll- 
ing over. I prefer the rods and binders 
to clamps in handling so much weight. 
Tww cranes are used to roll it over and 
place it back on its original bed. The 
binders and mold-board are then removed 
and a firm joint is made. I should have 
said that while being rammed up, runner 
cores, as seen at 3, Fig. 2, and 4, Fig. 6, 
are placed in position, and the runners, 
4, Fig. 2, 7, Fig. 6, are seen in the cores. 
Two runners are used at the end, 14, Fig. 
2, though but one appears, the molten iron 
running along the backbone, as well as 
along the main part of the bed, 4 and 5 
Fig. 3. The cope parts of the pattern are 
now put on, and the operation of ramming 
up the cope after it has been placed, goes 
on, additional care being taken to gagger 
it well, as the bars of the flask do not 
come as near the pattern as for smaller 
castings; also to secure the pocket made 
by wing, 2, Fig. 4, a sort of pronged hoe 
being used in connection with the rods, 
which are bolted to a bar of the cope, 
and after casting the bolts are removed 
before the cope is hoisted off. Having 
rammed up the cope and vented it well, 
we hoist off the cope half, turn it over, 
draw the patterns, finish the mold and 
then blacken it with the best ground silver 
lead, as we call it, or Ceylon lead, we can 
get. 

Meanwhile the core has been made by 
careful coremakers. Looking at Fig. 2, 
and following the dotted lines marked 1, 
the general outlines of the core-rod, or 
arbor, as you may call it, are indicated. 
The backbone of it is marked 1-13; it is 
71% inches wide by 5 inches deep, while 
the arms marked 1 are 4 inches wide and 
4 inches deep at the backbone, tapering to 
about 2 inches near their ends, but 
rounded on the under side. As this cast- 
ing is made in open sand, with no extra 
finish, strength to stand the strain, not 
beauty, is needed, and the rougher the 
better, as the core sand will stick to it 
better when clay washed. More or less 
nails and rods are used in connection with 
this arbor. The core is really made in 
two pieces, and is bolted together in the 
print, 2, Fig. 3, thus forming the com- 
plete core with the vents brought out at 
each end. It will be seen on looking at 1 
and 2, Fig. 3, where marked “core prints.” 
This heavy core weighing more than two 
tons has bearings only on each end, and 
on one side (see x x, Fig. 2; and 3, Fig. 3). 
The core comes about against the face of 
the mold; but as this would endanger the 
pockets made by the wings, it is kept a 
very little away in the drag, while on the 
cope side an extra piece is put onto the 
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pattern to leave a fin, so that it will not 
crush in closing the cope over the core. 
But let us start to put the core into the 
mold. Taking the heavy double chain 
hanging on the hook of the crane we 
put a spreader in between the two strands. 
We hook one hook into a hook that is 
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that the core will come to its bearing 
aright if leveled on the crane, and hoisting 
it up we gently lower it to its rest, or seat, 
and it then shows on the side view, as in 
Fig. 2; 11, Fig. 2, shows the top line of 
the core as it sets above the joint 12 x +, 
Fig. 2, of the flask. For the end view see 
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binders (see +x Fig. 1). These top 
binders are put on, and rods, as at 3, Fig. 
I, with nuts on each end (see 4, Fig. 1), 
are pushed into slots in the ends of the 
binders, heavy washers covering the slots; 
the nuts are then run down and screwed 


home. At 14, Fig. 2, is seen in dotted 
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hooked into a wrought-iron staple cast in 
the core arbor (see 2, Fig. 2). The other 
end, 7, Fig, 2, we place a stirrup on, and, 
bringing a strain on the chain, cautiously 
lift it from the floor. As our chains have 
a turnbuckle in the center of each strand 
we can easily adjust them so that it will 
handle level, and as we had the bed 
which the flask rested on level, we know 


Fig.4, 
A CORLISS ENGINE BED AND MOLD. 


1, Fig. 6. We now, having rolled the 
cope back, after finishing it and blacking 
it, and hitching on to it with two cranes, 
hoist it up and try it on, a strip of flour or 
parting sand having been put on the joint 
to show whether it has a proper bearing. 
Finding, on hoisting it up, that it bears all 
right, it is lowered on for good. Then 
casting off the chains, we hook on to the 








lines, a piece of iron cast for the purpose, 
one end resting on the backbone of the 
core arbor, and the other end coming to 
the top of the core, and rammed up with, 
and in the core. We now take a second 
piece which will run from the piece spoken 
of to the top of the cope, and will come 
under binder, 9, Fig. 2, leaving room to 
wedge in good shape. After this binder 
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has been rodded and screwed home, with 
sand rammed in around this spud, as I 
shall call it, and the vent properly ar- 
ranged, at the other end of the flask (see 
7, Fig. 2; and 10, Fig. 1) a spud has been 
run up to the top of the cope at 10, Fig. 
I, under that binder, with the end resting 
on top of backbone of arbor (see 7, Fig. 
2), and sand rammed in at the end of the 
core, and these vents taken care of. (I 
should have said, in speaking of sand 
rammed in, “where places had been cut 
out or left for the purpose in ramming 
up.”) Meanwhile, heavy clamps are put 
on (see 6, Fig. 1) where four of them are 
shown in position on the flask; the riser 
has been built higher where it is to be 
churned, and a cover placed on it, 1 and 2, 
Fig. 1. Runners are built at each end of 
the flask for the two ladles it is to be 
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poured with; shavings are placed along 
on the ground where the vents lead, also 
on top where the vents from the core lead 
off; a few buckets of water are placed 
handy, in case of accident; skimmers for 
lighting vent and skimming are seen to, 
and everyone is assigned his place. 

~ I don’t like this “hurrah boys” when it 
comes to pouring. I like to have every 
man know just what he is to do. I know 
I referred to it in a former article; but it 
can’t be repeated too often. 

And now we are ready for the iron. At 
last a seven-ton ladle is filled and swung 
into position. A short time and the six-ton 
has enough in it. Up she goes, and over 
where she belongs. With lively move 
ment the brakes on the cranes are manned. 
Iron about right, hoist away. Up go the 


ladles. “Ready?” “Start yours, Tom.” 
“Steady, Con.” “Now yours.” “Faster 
on No. 1 crane; lively No. 2.” “Watch 
her, Jim.” “Up.” 


I have sometimes had it said to me, 
“You need not make that rigging so 
heavy.” Give me a rigging a little too 
heavy rather than one there can be any 
question about. 

This casting took some time to churn 
~ up, or perhaps you say, to pump it. Now, 
let me call your attention to one important 
point in this churning, or pumping a 
casting. Be sure and have as hot iron as 
you can get to feed up with. Many times 
a place where a casting is churned will 
come spongy on account of the man 
churning not putting his rod down as deep 
as he should, and his feeding with too 
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slack iron, which instead of feeding as it 
should and uniting in a sound mass, will 
sometimes cause the defect referred to. 

A mixture of iron consisting of the fol- 
lowing proportions will be found about 
right: 
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The end view of the flask with the core, 
Fig. 6, shows guides 2 2 put on with coach 
screws or nails on the drag before the 
cope is rammed up, which are to guide the 
cope over the core when trying it on, also 
in taking it off; 6, 6, Fig. 6, show heavy 
rods, or bolts, used to bolt the flask to- 
gether at the ends, the bolts being on the 
inside, in channel ways sawed for them; 
5s, 5, Fig. 6, are heavy wrought-iron 
handles used in hoisting and turning over 
the drag, and cast with the plates. The 
same are shown at 11, 12, Fig. 1. The 
sides and ends being composed of 4-inch 
plank they are bolted through by bolts, 8, 
Fig. 6, as shown, making a solid side with 
the plates 13, Fig. 1. In this way a solid 
cope and drag are obtained, capable of 
standing an enormous strain. 





A New Machine Vise. 


One of the chief troubles that have to be 
contended with in holding work in a ma- 
chine vise is its tendency to rise when the 
jaw is tightened up. To overcome this 

















A NEW MACHINE VISE. 


difficulty is the object of the vise shown 
by the accompanying engraving. 

Each jaw is provided with a loose face 
having inclined side wings adapted to 
slide in grooves in the sides of the vise. 
These faces are, when the vise is not 
clamped, forced away from the jaws and 
slightly upward by spiral springs con- 
cealed in the vise body. Suitable slots in 
the side wings and stop screws limit the 
extent of this movement and keep the 
faces in place. As soon as the jaws are 
brought up against an object the faces are 
pressed back, and at the same time receive 
a slight downward motion from the wing 
guides, which necessarily forces the ob- 
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ject gripped down onto the bottom of the 
chuck. 

The cut shows the vise as arranged for 
holding taper work. The sliding jaw is 
swiveled on a subsidiary slide, to which 
it can be securely clamped at any desired 
angle by the square-headed screw shown 
underneath the crank. 

A line of these vises of various sizes for 
use on planers, shapers, milling machines, 
etc., is now being put on the market. The 
one here shown is for use on shapers, with 
a dove-tailed circular base to fit the recess 
already existing in shaper tables. They 
are made in any style, however, to suit 
different requirements, including plain 
ones—i. e., without the swivel jaw for 
tapers, as here shown. They are made by 
H. G. Wallace, Hamilton, Ohio. 





Expert Machinists. 


“There was some quite interesting testi- 
mony in the Hess-Einstein case yesterday, 
giving us instructive additional glimpses 
into the interior of the Platt machine. Two 
expert machinists, both office-holders, ad- 
mitted that they received checks for $975 
each for use in ‘getting out the vote’ on 
election day.” 

The above we extract from an editorial 
article in a daily newspaper, and we want 
to enter a protest against this use of the 
term “expert machinist.” The term al- 
ready has a recognized meaning, based on 
many years’ use, and an expert machinist 
is understood to be an honorable and very 
useful member of society; especially so in 
a country whose material and other prog- 
ress has been, and is being so much pro- 
moted by the manufacture and general use 
of the finest and best machinery. No one 
has a moral right to use the same term to 
designate men who are not machinists, 
who probably never did a useful day’s 
work in their lives, and whom we would 
all be better off without. 





1898 Index. 


A copy of the delayed index for 18908 
goes this week to every mail subscriber, 
and will be sent to any other reader who 
buys the paper either regularly or occa- 
sionally at news stands, upon postal card 
application to this office. Send your ad- 
dress on a postal card and say “Index” 
and we will do the rest. 





There is now a boiler and heating ap 
paratus burning coal tar. The inventor is 
Mr. Edmund Shurer, of the Fairfield 
Shipbuilding Works, Govan, near Glas- 
gow. The boilers have been applied to 
work the hydraulic machinery in the Fair- 
field workshops, and are found economical 
Nine tons of the coal-tar residue are 
equivalent to fifteen tons of coal, and the 
tar is only half the price of coal.—‘Prac- 
tical Engineer.” 
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An Invalid Objection to Damper 
Regulators. 
BY W. H. WAKEMAN. 


Once when a certain engineer cleaned 
one of his boilers he found some scale, 
that had been thrown down from the 
tubes, on the crown sheet. He also found 
that said crown sheet was burned because 
the water had been kept from the plate 
by the accumulation of sediment. Under 
such circumstances it became necessary 
for him to find some scapegoat, or else 
to admit that he had been careless. He, 
therefore, promptly claimed that, as his 
damper regulator closed the damper when 
the highest pressure allowed was reached, 
it caused the flames to impinge on the 
fire sheet, and so much heat was concen- 
trated there that it caused it to be burned. 

Now, if we have a good fire on the 
grate and close the damper in the stack, 
when we look through the holes in the 
fire door we shall see a mass of flames 
seething, curling and slowly making their 
way towards the rear of the boiler, and 
this has suggested the idea that more heat 
is in contact with the sheet with a closed 
than with an open damper. 

An enterprising engineer, whose name 
I have forgotten, tapped a gage cock into 
the bottom of the front head of his boiler 
and opened it at different times. When 
the fire was forced’ the cock showed blue 
steam, but when it burned. slowly water 
was discharged. This demonstrated that 
when heat is passing from the furnace 
through the crown sheet into the water, 
at a very rapid rate, the water at the bot- 
tom is quickly turned into steam and, as 
a matter of course, if there is a pile of 
scale on the outside of the sheet the heat 
will not pass through so rapidly, and the 
natural consequence is that the sheet is 
burned, but the trouble always seems to 
come when the damper is open and the 
fire burning fiercely. 

If the damper was located at the bridge 
wall it might cause the heat to be shut up 
in the furnace so that much of it would 
take effect on the crown sheet, but as 
the damper is in the stack the heat is 
simply stopped on its way, while the fur- 
nace combustion chamber, tubes and 
smoke connections are all filled with it, 
and each part will take up a share. It is 
impossible to run a boiler with the damper 
shut, therefore we cannot demonstrate 
just what the effect would be, but we 
know that boilers are run every day with 
their dampers wide open, and as long as 
the sheets are clean no damage is done, 
which goes to prove that in this case the 
sediment was the cause of the trouble and 
not the closed damper. 

It is possible to regulate the draft 
by closing the ashpit doors and leaving 
the damper open, but in that case the 
heat slowly makes its way to the chimney 
and causes a loss, while a closed damper 
will retain the heat and still prevent the 
steam pressure from rising rapidly. 
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Engineers usually have trouble enough 
to get improved appliances for use in 
their plants, on account of the mistaken 
policy of their employers, so that when 
some fellow craftsman claims that the 
automatic draft regulators are dangerous, 
it tends to make the steam user still more 
reluctant to invest money in what is sure 
to bring in fair returns when intelligently 
cared for, and used in the way its maker 
intended it to be. 


-’ 





A Light Tapping Machine. 


The accompanying half-tore shows a 
light tapping machine, for taps of small 
size and up to % inch diameter. The 
power comes to the machine through the 
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A LIGHT TAPPING MACHINE, 


tight and loose pulleys on a fixed stud at 
the back of the machine. The tight pulley 
is integral with a two-stepped cone driving 
pulley, a belt from this pulley running up 
to the little idler pulley, and then forward 
to the two-stepped pulley at the top of the 
machine, which is concentric with the tap- 
ping spindle. When the belt is shifted 
from one step of the cone to the other, 
to change the speed, the bracket carrying 
the little idler pulleys is also shifted to 
lead the belt correctly, this shifting of the 
pulleys having the result, also, of giving 
the same tension to the belt on either 
speed. When the machine is in use the 
pulleys run continuously. To the upper 
pulley is attached, facing downward, a 
bevel gear. This gear connects to another 
bevel gear on a horizontal stud, and this 
gear connects to a third gear, facing up- 
ward and turning freely on the tapping 
spindle. The upper and lower gears thus, 
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of course, run in opposite directions, and 
both have clutch jaws which engage alter- 
nately, as the spindle is moved up or 
down, with the two faces of a hub secured 
to the spindle. The driving for tapping 
is done by the upper clutch. The work to 
be tapped being upon the table below, 
when the table is raised by the treadle, 
bringing the tap in contact with the work, 
a slight addition lift raises the spindle, 
when the upper clutch engages and the 
tap begins its work. The tapping con- 
tinues as long as the table and work con- 
tinue to rise. When the table is lowered 
the spindle also is lowered sufficiently to 
bring the clutch out of engagement, and 
the spindle and tap stop at once. Then a 
slight additional lowering of the table 
brings the lower clutch into operation, the 
rotation of the spindle is reversed, and the 
tap is backed out of the hole. A set collar 
is provided on the table spindle, and when 
the table, in ascending, is stopped by this 
collar the tap begins to descend, the clutch 
is disengaged and the spindle stops, when 
the tap is reversed by lowering the table 
as before. The stop collar is of course 
used where a number of holes are to be 
tapped to the same depth. The clutch con- 
tact is quite short, as the entire vertical 
movement of the tapping spindle is but 
3-16 inch. The clutches are of tempered 
tool steel and wear very slowly. It is 
stated that 2,000 %-inch holes have been 
tapped with this machine in ten hours. 
It is built by The St. Louis Machine Tool 
Company, St. Louis, Mo. 





A New Portable Keyseater. 


As our readers know, John T. Burr & 
Son, of Kent avenue and South Sixth 
street, Brooklyn, N. Y., have for some 
time been building a line of portable key- 
seating machines for milling keyways in 
shafting. They have found that in many 
cases it was very desirable to cut these 
keyseats close up to flanges, rolls or 
drums, and that neither their machines 
nor any other that they knew of could do 
this class of work. They have therefore 
designed and built some of the machines 
illustrated in the engraving, and found 














PORTABLE KEYSEATER. 
that they did very satisfactory work, cut- 
ting to within 134 inches of any flange or 
roll. 

The machine, as will be seen from the 
engraving, consists of a frame, one side 
of which is planed to a 120°°V; the other 
side planed to receive the slide or carriage 
carrying the cutter together with its ro- 
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tating gears. The keyseats are cut with 
an end-mill with standard taper shank, 
which fits in a rotating sleeve provided 
with a means of raising or lowering and a 
depth gage showing the depth of the cut. 
The carriage is fed by hand and will 
travel 6 inches without resetting; but by 
moving the machine along, keyways of any 
length may be cut. The crank is made so 
that it may be lengthened or shortened ac- 
cording to the size of the cutter in use, and 
the cutter spindle is so geared that about 
the proper cutting speed is obtained when 
the crank is turned 60 revolutions per 
minute. 

The frame is provided with a pair of 
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A Multiple-Spindle Hub-Drilling 

and Tapping Machine. 

The interesting multiple-spindle drill 
shown in the half-tone, and in detail in 
the larger engraving, is a good example 
of the numerous class of special machines 
which have done so much to increase the 
output of American factories. In most 
cases not only has the output been in- 
creased, but also the accuracy of the work 
has been enhanced, a result which must 
also evidently be accomplished by the 
present machine. 

The articles to be drilled and tapped by 
this machine are the hubs of wheels for 
traction engines. One of the hubs is 
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drill spindles of the machine are accord- 
ingly placed to give the required angle, 
and provision is also made for changing 
the angle as may be required for different 
widths of tire in combination with dif- 
ferent diameters. 

The drill spindles each have a hole 
through them lengthwise, which is to ac- 
commodate a rod used to back up the drill 
against the drilling pressure, and also, in 
connection with the screw and check nut 
at the outer end, to facilitate its adjust- 
ment. The spindle runs through a long 
sliding sleeve, and the drill is fed by the 
longitudinal movement of this sleeve, to 
be explained a little later. The outer end 
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M ULTIPLE-SPINDLE 


pads by means of which it may be fastened 
to a bench, if desirable, or it may be 
chucked directly to the work, which is 
especially desirable where this is heavy or 
long. The machine has a capacity to mill 
keyways up to an inch wide by % inch 
deep in shafts up to 4 inches diameter, and 
weighs about 135 pounds. The T-slots 
shown on either side of the V are for reg- 
ular ¥-inch binder bolts used for fasten- 
ing the frame to the work. 





“When I visited America in 1884,” said 
Mr. W. H. Preece, of London, in a recent 
address, “there was only one experimental! 
electric railway line at work, in Cleve- 
land, Ohio. Now there are more miles of 
line so worked in Cleveland alone than in 
the whole of the United Kingdom.” 


HUB-DRILLING AND TAPPING 
shown at A, in the vertical section of the 
machine, in position for drilling. Sixteen 
holes are drilled at once, radially and 
equidistant in one end of each hub. When 
the machine is in use a large number of 
the hubs are first all drilled and then they 
are tapped, as it evidently would not do 
to change drills for taps, and vice versa, 
for each hub. As the hub overhangs the 
axle or shaft bearing at one end, while at 
the other end it does not, the hubs are 
all first drilled on one end, and then, 
for drilling the other end, the hight of 
collar Y is changed to bring the end of 
the hub in the proper position. The spokes 
of the wheels are not placed at right 
angles to the axis of the hub, but are 
slightly inclined from the perpendicular, 
as the width of the wheel tire is consider- 
ably less than the length of the hub. The 
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of the drill spindle is splined and slides 
through the bevel driving gear B. This 
gear is driven by the intermediate bevel 
gear C, and this in turn is driven by the 
bevel gear D, which is on a vertical shaft 
G, with a spur pinion H down below, 
driven by the large spur gear J, and this 
gear is driven by another of the spur 
pinions H, upon whose vertical shaft is 
the bevel gear P driven by FR on the hori- 
zontal cone-pulley shaft. It will be noticed 
that back gears are provided in connection 
with the cone to give the slow motion for 
tapping, a double friction driver on the 
countershaft giving the reverse motion for 
backing the taps. The large gear /, of 
course, engages all the pinions H, driving 
all of them except the one by which it is 
itself driven. 

The head E, carrying the sliding sleeve 








February 16, 1899. 


for the drill spindle, and also the bearing 
for bevel gear B, is bored to receive a 
circular projection on the bracket or 
standard F, which carries the idler bevel 
gear C. Slotted holes in F for cap-bolts 
allow the head E to be adjusted to the re- 
quired angle for the drills, and the gradua- 
tion marks on the top facilitate the setting. 

The feeding of the drills is done by 
hand, by means of the pilot wheel at the 
right. This wheel, it will be noticed, has 
a long hub, extending through the bearing 
hub provided on the frame of the machine. 
and on each end of the wheel hub is a 
clutch, the engagement of one of which 
gives the pinion J a rotation coincident 
with that of the pilot wheel, while by the 
other clutch the back gears are engaged 
and the relative movement of J is reduced. 
The pinion J works into the bevel wheel S, 
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and below this upon the same vertical 
shaft is the spur pinion K, driving the 
large spur wheel L, which drives similar 
pinions K all around the machine. The 
pinions M upon the upper ends of these 
vertical shafts engage the vertical-toothed 
racks N, and the movement of the racks is 
communicated, by means of arms project- 
ing upward and the connections O, to the 
sliding sleeves which carry the drill 























spindles, the longitudinal movement of the 
sleeves carrying the drills forward or 
backward as desired. One rotation of the 
pilot wheel, with the back gears engaged, 
advances the drills .298 inch for drilling. 
while a single turn of the same wheel 
without the back gear movement moves the 
drills 1.867 inches, or gives them a quick 
withdrawal when the holes are drilled. 
The design of this machine, and its adapt- 
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ability to its purpose will be appreciated 
by our readers without anyadditional word 
from us. The weight of this machine is 
8,580 pounds. A ten-spindle machine of 
the same general design, except that the 
angles of the drills are not adjustable, is 
also made, weighing 4,700 pounds. The 
builders of the machine are Kearney & 
Trecker, Milwaukee, Wis. 





Shrink and Force Fits. 


BY PROFESSOR JNO. J. WILMORE. 


Last spring two of my Senior Class stu- 
dents in Mechanical Engineering, Messrs. 
Jon. Haralson and J. L. Wood, selected 
the above as a subject for thesis work. 
The extremely meager list of references 
for reading that I was able to give them 
led me to think that perhaps this subject 
had not received much attention, and an 
abstract of the results obtained might be 
of some general interest. 

The experiments consisted in shrinking 
and forcing steel spindles into cast-iron 


METHOD OF PULLING FITS APART. 


disks, and afterward pulling some of them 
out, and twisting the others in the holes. 
A number of sound gray iron disks, about 
6 inches in diameter by 1 inch thick, with 
a boss on one side about 2 inches in diam- 
eter by % inch projection, were secured. 
It was specified that these disks should all 
be molded by one man and poured from 
the same ladle of iron, in order that they 
should be as nearly uniform in texture as 
possible. 

A %-inch hole was drilled in the center 
of each of these disks and they were then 
chucked in a lathe and bored out to 63-64 
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inch and faced. They were then reamed, 
first with an ordinary 1-inch fluted reamer 
about two thousandths of an inch under 
size, and finished with an adjustable ream- 
er to I inch with an error believed not to 
exceed 0.00025 of an inch. 

The spindles were made from a good qual- 
ity of machinery steel 1% inches in diam- 
eter. The end for a distance of 1%4 inches 
was turned down to a diameter of 1 1-32 
inches, and a shallow groove % inch wide 
was cut next to the shoulder to allow the 
emery wheel in the grinding operation to 
clear at the end of its travel. They were 
then put on universal grinding machine 
and carefully brought to diameters vary- 
ing by five ten-thousandths of an inch, as 
follows: 


Number of Spindles. Finished Diameter. 


By econo eves ere 1.001 inches. 
Bi: nn edbein een 1.0015 “ 
BP ee i Ea og 1.002 “ 
OC cesmaratietees 1.0025 “ 
Berg oma Chew's ded 1.003 “ 


The end for % of 
an inch was slightly 
tapered to enable the 
spindle to readily en- 
ter the hole; the ac- 
tual surface in contact 
being thus reduced 
to 1 inch in length. 

About half these 
spindles then 
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described, except it had a larger and 
longer boss, was threaded with a 11-inch 
standard thread, to which was fitted a 
spindle. This, as well as all of the test 
disks, had four bolt holes drilled through 
the flange. The test pieces were then 
bolted one by one to this threaded disk, 
put in the testing machine, the spindle 
pulled out and the maximum pull noted. 

In testing the force necessary to turn 
the disk on the spindle, the latter was 
placed on a lathe between centers, as 
shown in Fig. 2. A cast-iron arm was 
bolted to the disk and supported in a hori- 
zontal position by a knife edge having a 
bearing 10 inches from the center of the 
disk. The support for the knife edge was 
a piece of scantling resting on a platform 
scales. A heavy pipe wrench on the spindle 
with a “football man” at the handle fur- 
nished the necessary turning force. In 
the tables, the figures show the forces re- 
duced to the circumference of the spindle 
in order to make them comparable with 
the tension specimens. 

The following tables show the numeri- 
cal results. It should be remembered that 
all the holes were 1 inch in diameter and 
14% inches long, the variation in diameter 
being made in the spindle. 

It will be noted that the shrink fits are 


quite uniformly about three times as 








forced into the holes in the disks by 
means of a testing machine, care being 


taken to insure a straight and true en-- 


trance, the maximum pressure required 
in each case being noted. The remainder 
of the spindles had the disks shrunk on; 
the latter being heated only enough to 
admit the spindle. Some of each sort 
were then tested by pulling the spindle out 
of the hole, and the others by twisting the 
disk on the spindle. 

Fig. 1 shows the arrangement of the 
parts for the tension tests. As will be ob- 
served, a disk similar to those previously 











METHOD OF TWISTING FITS. 


strong as the force fits of corresponding 
size, both in tension and torsion. The 
force fits were made without lubrication 
other than the small amount of machine 
oil adhering to the spindle on account of 
having been wiped with oily waste after 
grinding to prevent rusting. The spindles 
and holes were found to be smooth and in 
good condition after the tests. The maxi- 
mum force was required to start the 
spindle. After movement had once oc- 
curred between the two surfaces, a much 
smaller force was required to start it « 
second time. No. 19 test piece was tried 
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in torsion up to the limit of the scales 
without movement. 

The figures from the table, with the ex- 
ception of No. 8, were plotted on co- 
ordinate paper, and show some interesting 


— °o ‘ - 
ss 5 3 = E Force 
BE 3s Kind of © _& er _. Kind of 
=D Ey Joint Sf: Square Test 
52 86 EGS “fch ; 
AK AW im SD “% 
Inches Lbs Lbs. 
I 1,001 Force 1000 318 Tension 
2 I 0o1 Shrink 5320 ©1695 a 
3 1.001 Shrink 5520 | 1853 ws 
4 1.001 Shrink 2200 7oo_~=>- Torsion 
5 1.0015 Force 2150 685 Tension 
6 1.0015 Force 2200 zoo =. Torsion 
7 1.0015 Force 2800 8o2 = 
8 1.0015 Shrink 7200 2290 * 
9 1,0015 Shrink g800 3118 we 
10 1.002 Force 2570 818 Tension 
II 1,002 Shrink 7500-2385 " 
12 1,002 Shrink 8100 =. 2580 23 
13 1,002 Force 4200 ©1335 _~=6T orsion 
14 1,0025 Force 4000 ©6:1272_—X Tension 
15 1.0025 Shrink 9340 2074 an 
16 1.0025 Shrink 9710 3090 
17 1.0025 Force 4600 1465 Torsion 
18 1.0025 Shrink 13800 ©. 4395 ve 
19 1.003 Shrink 17000 = § 410 24 
characteristics. (No. 8 was omitted be- 


cause it was known to be too low, the 
beam of the testing machine being at rest 
at the top of its travel at the tfme the 
joint failed.) These points naturally re- 
solve themselves under four heads: First, 
force fits under tension; second, force fits 
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these conditions would hold, and an in- 
teresting field for further investigation 
is opened up. The maximum tangential 
effort of 17,000 pounds, obtained in the 
tests, would, with a coefficient of friction 
of .2, give a normal pressure of 85,000 
pounds, or 27,070 pounds per square inch; 
pressure well within the crushing 
strength of the metals employed. With 
greater difference between the diameter 
of spindle and hole, it might be necessary 
to force the spindle into a heated disk. 

It seems evident from these experiments 
that the shrink fit is the better of the two, 
but in practical work it is not always the 
best way but the “good enough” way that 
is sought. If, therefore, the force fits are 
good enough and can be made more 
«cheaply than shrink fits, they will be used 
in 


a 


every case. 
Let us assume that the pressure per 
square inch of bearing surface between 
the disk and the spindle would remain 
constant for larger sizes, the allowance 
per inch in diameter remaining the same. 
Let this allowance be two thousandths of 
an inch per inch in diameter, a fair aver- 
age value as used in practice. Take an 
engine shaft 5 inches in diameter, upon 


which a crank disk is to be forced. The 







under torsion; third, shrink fits urder length of the hole in the disk should at 
e No.19. 55 
~ 
a 
8 No.14. No.17.- Ae 
na 
uo 
<a 
re 
te No.10. No.13. No.11.4 /ANo.12. 
“Te 
io 
i > 
iv) 
E 
B 
Q 


= 

8 —\—No.s. jc /xNo.7. 
on. No.6. 

| No.1. No.4. 





- Force Fits in Tension 
x -Force Fits in Torsion 
a-Shrink Fits in Tension 
© -Shrink Fits in Torsicn 





No.9: 


Load in Pounds 


gf G8 § 8 | 


Fig. 


g 


i 


EveE 


American Machinist. 


bi 
ode 


DIAGRAM SHOWING RELATION OF STRENGTH OF VARIOUS FITS. 


tension; fourth, shrink fits under torsion. 
By reference to these curves, Fig. 3, it 
will be observed that the general direc- 
tion or slope of the curve is about the 
same for the first three, but for the fourth, 
the angle made by the curve with the 
vertical axis is about 30 per cent. greater. 
This would seem to indicate that the 
strength increases more rapidly with the 
diameter under these conditions. The 
question naturally arises as to how far 


least equal the diameter, say 5 inches. 
Then the area of the surface in contact 
would be 3.1416 X 5 X 5 = 78.54 square 
inches. Referring to the table we see that 
specimen No. 13 is 1.002 inches in 
diameter, and in other respects complies 
with the conditions assumed above. It 
required 4,200 pounds to start the joint. 
Then 4,200 + (3.14 X 1) 1,337-5 
pounds per square inch of surface in con- 
tact. Now 1,337.5 X 78.54 = 105,04725 


pounds, the force acting at the surface of 
the shaft required to start the joint. 

Now a 5-inch shaft would not be likely 
to be found on an engine with a cylindef 
larger than 12 inches in diameter by 18 
inches stroke. Then 105,047.25 multiplied 
by 2.5, the radius of the shaft, and divided 
by 9, the radius of the crank, gives 
29,179.8 pounds acting on the crank pin 
at its point of maximum turning effort, 
With a pres- 
sure of 100 pounds per square inch on the 
this would require 
291.8 square inches area, whereas a 12- 
inch piston has only 113 square inches, 
thus giving a factor of safety of 2.6 nearly. 
This 
satisfy the engine builder for cranks, pis- 
tons and the like, but there are many other 
places in construction for 
which the factor would be ample. If, 
however, the crank should be shrunk on, 
the joint according to our table would be 
from twice to three times as strong, and 
a point 


required to move the joint. 


piston, a piston of 


would probably be too small to 


mechanical 


the factor of safety would rise to 
that should satisfy the most exacting. A 
comparison of the of making a 
shrink fit with that of making a force fit 
with the for safety, 
would determine in any particular case 


cost 


keying necessary 
which one to use. 

In conclusion, the author acknowledges 
the incompleteness of the tests, but hopes 
that the results obtained justify their 
publication. The men who carried on the 
work were young and inexperienced in 
the production of work having a high de 
gree of 
many of the specimens prepared were re 
jected before being used in the tests. The 
result of this is seen in the gaps ‘that ap 


accuracy, and as a consequence, 


pear in the curves. 
Alabama Polytechnic Institute 





At the recent meeting of the American 
Institute of Mining Engineers Mr. H. H 
Stoek read a paper on the International 
Correspondence Schools of Scranton, Pa., 
with special reference to the course in 
mining, this paper being in the nature of 
a continuation of the subject of technical 
education had been previously 
treated in presented before the 
society named. 


which 
papers 





A locomotive with side rods discon- 
nected, recently hauled over the Wabash 
Railway at too high speed, caused serious 
injury to the track. There were 772 rails 
so badly surface-bent that they had to be 
removed, and ten of the rails were broken. 
The engine had 56-inch drivers, and the 
speed of the train was from 40 to 45 miles 
an hour. The rails were 63 pounds per 
yard. An interesting point for discussion 
in this connection is whether the heavy or 
this connection is whether the heavy or 
the light side of the wheels did the pound- 
ing that bent the rails. If those wheels 
were revolved mid-air without 
being constrained the light sides of them 
would be most prominent. 


in and 
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made apparent by a look at their present 
large and well filled establishment. 

There were a large number of Otto en- 
gines in the city at that time, and White 
& Middleton gained a reputation as gas 
engine experts. They built the first en- 
gine of their own in 1889. The present 
shops, on the corner of Charles and 
Windsor streets, were built in 1895. Fig. 
I is an interior view of the machine shop, 
which is 85 x 220 feet, with an upper story 
of 85 x 60 feet, used for pattern shop and 
pattern storage. There are two five-ton 
traveling cranes running the full length 
of the shop. For lifting a ten-ton weight 
the two cranes are hooked together. 

Fig. 2 shows the testing blocks where 
all engines are run under brake test be- 
fore shipment. The shops are driven by 
two vertical enclosed gas engines of 30 
B. H. P. each. 











FIG. I. WHITE & MIDDLETON MACHINE SHOP. 
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The White & Middleton Gas En- 2 a may ae 
gine and Shops. se pa 
BY BAXTER ASLAKSON. cae, t 

Messrs. Charles White and Arthur hes ; 
Middleton, after having worked in va- \ \ Vea OT pS a 
rious Baltimore shops, but principally at ’ = 
Detrick & Harvey’s, started a little shop 
of their own in 1884 at the corner of 
Fayette street and Jones’ Falls. By rea- 
son of their reputation for skill and integ- 
rity they were enabled to procure the 
necessary machinery and stock on time. 
Mr. White remarked: “You bet we hus- 
tled to make our paper good.” This is 
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Py ; The interchangeable system of produc- 
; tion by means of jigs and templates is 
carried on to such an extent that draw- 
ings are not seen in the shop at all, ex- 
cept on experimental work and jigs. 

The tool room is practically elimi- 
nated, since each machine in the shop has 
its own full complement of tools, suffi- 
cient for all operations of that machine, 
and one of the most striking things in 
the manufacturing process is the extreme 
conscientiousness shown in the attention 
paid to details. 

At my request the parts shown in Fig. 
3 were gathered and photographed, in 
order to show the several little things that 
these people make themselves, claiming 
that although all can be bought from 
manufacturers, they are not up to the 


FIG. 3. DETAIL PARTS OF WHITE & MIDDLETON ENGINE. standard necessary in the making of a 
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well-constructed gas engine. The cams 
shown in Fig. 3 are of Mushett’s steel, 
drop forged and ground on the outside to 
a template on a special fixture. The grind- 
ing lathe is freely used, the wrist-pin, 
cam-shaft and many other details being 
finished on it. 

The White & Middleton Co. exhibited 
a 15 B. H. P. engine at the American 
Institute fair in 1890-91, which ran on 16 
feet of New York City illuminating gas 
per hour per B. H. P. This consumption 
was, as far as I know, the lowest on rec- 
ord for an engine of that size at the time. 
A 60 B. H. P. was tested in Pittsburgh 
in 1896, and found to run on 8 feet of nat- 
ural gas per B. H. P. per hour. This is 
believed to be the world’s record for an 
Otto cycle engine. The heat of this gas 
varied from 1050 to 1100 B. T. U. per 
cubic foot. ‘If 1100 be taken as the heat 
of the gas, it gives a heat efficiency for 
the engine of 

33000 X 60 
1100 X 778 X 8 

Fig. 5 is a section through the cylinder 
of a horizontal engine. Fig. 6 is a gen- 
eral view of a small horizontal engine 
fitted for gasoline. All of the W. & M. 
engines compress to 4 atmospheres, and 
in spite of this comparatively low com- 
pression, they are, as shown, highly ‘eco- 
nomical in fuel consumption; which 
speaks well for design and workmanship. 

The governor controls the speed by 
acting directly on the fuel valve, on the 
hit and miss principle. There are two 


44 


== 28.9%. 
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gasoline engine the governor cam acts 
directly on a plunger, which injects oil 
through an atomizing nozzle directly into 
the air supply pipe. The injection of oil 








FIG. 4. 30 B. H. P. VERTICAL GAS ENGINE. 


may be varied to a nicety by regulating 
the stroke of the plunger. The combus- 
tion chamber is compact and free from 
ports, which is of well-known advantage 
in internal combustion engines. 

White & Middleton have used flat- 
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phere, so that no force is required to 
open the exhaust valve except that due 
to the pressure of the spring. 

The piston rings are machined only 
once inside and outside. After being cut 
off the tube, the ring is clamped down 
and ground on one side to serve for a 
working edge. It is then cut and lapped, 
and, by the aid of a wooden mallet, made 
to fit the bore all around. Thus rings 
are made cheaply, but the results are sat- 
isfactory. Large engines are usually 
started by compressed air. A 60 B. H. P. 
W. & M. engine on the Vanderbilt estate 
in North Carolina is started by reversing 
the current through the generator, a 
storage battery being used having an 
output of 230 electric H. P. on a four- 
hour run. 

Gas engine constructors will be inter- 
ested to know that W. & M. make no 
provision for adjustment at the piston 
end of the connecting rod. They use the 
largest possible hardened tool steel pin, 
and run it in a bushing of hard phos- 
phor brunze. This has been found to be 
practically indestructible. The writer has 
used seamless drawn case hardened steel 
tubing for the same purpose. 

Fig. 4 is a front view of a 30 B. H. P. 
enclosed engine designed for heavy elec- 
tric light service. The gearing is essen- 
tially on the lines of the horizontal en- 
gines. The inside working parts are oiled 
avttomatically. 

Fig. 7 shows a two-cylinder marine 
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LONGITUDINAL SECTION OF GAS ENGINE CYLINDER 
cams on the cam-shaft, one keyed fast to faced valves for several years with satis- engine of 60 B. H. P. Cylinders are 11 x 


the shaft for operating the exhaust valve 
3 in Fig. 5, the other splined but free to 
slide on the shaft and controlled by a ball 
governor. When the speed exceeds the 
normal the gas or gasoline is entirely 
cut off on the suction stroke. Air is, 
however, admitted, and goes through 
the cycle without an explosion. On the 


factory results. The valves and stems are 
in one forging of Mushett’s steel, and 
ground by machines on the working face. 
The overtraveling exhaust port was in- 
vented and patented by W. & M., but has 
been copied nevertheless to some extent. 
Through it the pressure on the exhaust 
stroke is lowered to that of the atmos- 


12. The speed is 300 revolutions per min- 
ute. The total weight seemed to be less 
than 5,000 pounds. These engines are 
constructed and operated on the same 
lines as the horizontal engines. They 
seem very small for the large power; D is 
the reversing drum. When the boat is 
running ahead, the drum turns with the 
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engine. To reverse the propeller, the 
drum is held by a brake; at the same time 
a clutch on the end of the drum is re- 
leased. This clutch and brake are both 


FIG. 6. WHITE & MIDDLETON 


controlled by the same lever from the 
pilot house. 

The inside of the drum is similar to 
the well-known compensating gear on 
traction engines, although these gears are 
cut. The drum is filled with oil and 
works noiselessly. The reversing takes 
place gently without any shock what- 
ever. The thrust of the propeller is 
taken by ball bearings. Fig. 9 is a sketch 
of the outboard bearing of the propeller 
shaft. This is of phosphor bronze. The 
annular groove g is kept full of grease by 
a compression grease cup, and the bear- 
ing has been very satisfactory. 

The cranks on this engine are 180° 
apart for balancing effect. The engine has 
the usual W. & M. cam-controlling gov- 
ernor. The speed of the engine is varied 
by regulating the tension of the governor 
spring. One of these engines forms the 
motive power of Simon Lake’s submar- 
ine boat or tricycle, which crawled on 
the bottom of the Chesapeake last sum- 
mer all the way from Baltimore to Nor- 
folk. 





Rifling a Big Navy Gun. 
BY EDWIN J. PRINDLE. 

Rifling the bore of the navy’s largest 
gun is a most interesting mechanical 
operation, and the manner in which it is 
performed at the Naval Gun Factory, at 
Washington, D. C., displays one of those 
masterfully simple solutions of an ap- 
parently most difficult problem which 
mark the shop practice of our best en- 
gineers. 

When armor was applied to warships 
the old spherical shot was no longer 
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effective, for it distributed its blow over 
so much surface that the force was not 
sufficient to penetrate the armor. To 
overcome this defect the elongated pro- 


HORIZONTAL GASOLINE ENGINE. 


FIG. 7. 60 B. H. P. 


Pipe leading to 
compression grease cup 
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OUTBOARD BEARING. 


jectile with sharpened point was _ sub- 
stituted for the spherical shot, and the im- 
pact was thus concentrated on a small 
area, with the result that the projectile, 
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under favorable conditions, penetrated the 
armor. It was necessary, however, to give 
the projectile a rotation on its axis in 
order to keep it end-on throughout its 
flight and to insure its striking on the 
point. To accomplish this the smooth 
bore of the gun was rifled. 

The projectile of the 13-inch naval gun 
is 3% feet long and weighs 1,100 pounds. 
This projectile travels but 30 feet in the 
gun, and in that distance it is set spinning 
at the rate of 75 rotations per second, or 
4,500 turns per minute. To reduce the 
strain on the gun as much as possible, 
the grooves of the rifling start at the 
breech of the gun, parallel with the axis 
of the bore, ‘and. gradually turn until at 
the muzzle they have one turn in 25 
calibers. 

There are 52, grooves, which are formed 
only in, the cylindrical, bore. *The bore at 


-the rear unites with a flaring chamber, 


called the compression slope, which con- 
nects the bore with the larger powder 
chamber in the breech. The projectile has 
at the rear a circumferential groove, in 
which is a copper ring of slightly larger 
diameter than the projectile. This ring, 
on riding up the ‘compression slope, ‘is 
squeezed into the grooves of the rifling, 


MARINE ENGINE. 


and the projectile is thus provided with 
the projections which fit the grooves and 
give it the necessary rotation. The 
grooves decrease in width as the pitch be- 
comes sharper, so that their bite on the 
projectile is increased with the strain. 

The problem is, then, to cut fifty-two 
spiral grooves in the bore, which is 13 
inches in diameter, the grooves beginning 
with no twist at the breech and increasing 
to one turn in a distance of 25 diameters, 
and also decreasing in width from five- 
tenths of an inch at the breech to four- 
tenths at the muzzle. The depth of the 
grooves is uniformly five-hundredths of 
an inch. 

The gun to be rifled is blocked up in 
the rifling lathe, the head-stock of which 





February 16, 1890. 


has beea removed. The rifling cutters, 
four in number, are carried on a solid, 
cylindrical rifling head, made of steel, and 
fitting, as perfectly as possible, the un- 
rifled bore of the gun, so that it can guide 
itself straight through the bore without 
depending for direction upon the rifling 
bar upon which it is carried. A taper plug 
fits a taper hole in the end of the rifling 
bar and has a collar formed upon its 
outer end. A ring on the plug rests on a 
neck behind the collar, and the head is 


screwed to the ring, thus providing for 
its h-ing turned upon the plug. A worm 
is journalled transversely on the plug and 
engages a worm-wheel on the ring, so 
that the head can be rotated or indexed to 
set the cutters for working in a new 
groove. Fifty-two index holes are drilled 
‘n the rear side of the worm-wheel, and 
a spring-pressed pin on the tapered plug 
is sprung into one of these holes when 
the cutters have been adjusted to properly 
space the new groove from the old one. 
The cutters are carried by blocks sliding 
in radial slots in the front end of the 
head, and these blocks rest on a central 
cone which may be adjusted by a screw 
on its stem, thus enabling the outward 
adjustment of the cutters for each new 
cut in a given groove. A wedge (ad- 
justed by means of a screw) is interposed 
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between each cutter and its block which 
rests on the cone, so that each cutter may 
be adjusted independently to place the 
four cutters at the same distance from the 
axis of the bit. 

The rifling bar is guided through a 
fixed rest near the muzzle and is fed for- 
ward by a traveling rest, in which its rear 
end is supported, the latter rest being 
moved by a lead-screw lying between the 
guides upon which it travels. 

The cutters are caused to form the 
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by lapping out with flour of emery and oil 
by a lap that is automatically drawn back 
and forth in the gun. The lapping tool 
consists of a disk-shape head, on which 
is a stem for attachment to an operating 
rod, the head carrying a series of radial 
adjustable arms, each arm carrying, 
swiveled at its end, a yielding cross-piece, 
on which is placed a strip of lead, which 
is the lap. The cross-pieces are swiveled 
so that the laps may follow the changes 
in direction of the rifling grooves. 











RIFLING A I13-INCH GUN 


varying twist of the rifling by grooves in 
the surface of the rifling bar, which are 
engaged by a pin in the fixed rest. As 
the walls of the grooves in the gun are not 
parallel, but approach each other toward 
the muzzle, there are two grooves in the 
rifling bar, one for forming one wall of 
the rifling groove and the other for form- 
ing the second wall of the rifling groove. 
In order to secure accuracy in spite of any 
looseness there may be in the fit of the 
pin in the grooves of the rifling bar, the 
latter has fixed upon it at its rear end a 
belt-pulley to whose face is riveted one 
end of a piece of belting, the other end of 
which supports a heavy weight. This in- 
sures that one wall of the groove in the 
rifling bar shall keep firm contact with the 
guide pin in the fixed rest. 

The grooves of the rifling are finished 


A Still Larger Ocean Steamer, 
According to a Press Cable- 
gram. 


According to a press cablegram, Lloyds’ 
Shipping Agency is authority for the 
statement that when the White Star Line 
steamer Oceanic was launched, a com- 
peting transatlantic company ordered a 
steamship to exceed even the enormous 
proportions of the new White Star liner. 
It is also said that all the details of design 
have been completed and that the con- 
tracts will soon be let. 

Some experts say the Oceanic over- 
reaches the limit of what is practical in a 
large ship, and declare that the docking 
facilities of New York Harbor must be 
improved before a larger ship can be 
used. 
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Letters from Practical 
Men. 


Business Cards and the Use of Card 
Files. 
Editor American Machinist: 


I heartily agree with Mr. Hansel re- 
garding ‘Business Cards, etc.,” and in 
practice have found it profitable to carry 
it much further than he suggests. In 
each catalog we enclose a slip (standard 
size) giving the name of the catalog in 
the index corner, and a line “Catalog H, 
on file in .’ to be filled in stating 
where the catalog is filed, some using a 
number system, others A B C, etc. 

We also briefiy refer to other catalogs, 
so anyone finding the slip has a reference 
to all branches of our business. We add 
this line at the bottom, “This slip is L B, 
card file size, kindly file under “i 
naming the catalog subject. 

We do not like to waste paper surface, 
and when it is possible put on the back of 
the slip some information likely to be 
valuable to the recipient. 

We make small booklets (standard 
size), printing their title on the lower left 
corner, reading vertically, so they can 
be read in the file drawer. Folders of 
two or three folds are treated the same 
way, as well as small circulars. It is ex- 
asperating to receive a circular or booklet 
containing information that may be of 
future use and have no way of putting it 
where it can be found. I keep a stiff 
card (standard size) and trim down such 
cards, etc., as will admit of it, but they 
are not a “thing of beauty” in their 
mutilated form. 

It may not be generally known that the 
Post Office Department now furnishes a 
postal card (standard size), style K, and 
this also is the minimum size for the 
private mailing cards which anyone can 
have printed for his own use, provided 
the words “Private mailing card author- 
ized by Act of Congress of May 19, 1898” 
is printed across the top on the address 
side and a one cent stamp affixed. We 
send these cards to the addresses on our 
files when a new catalog is got out, with 
the request that if they want the catalog 
they mail the card. 

If they do not want the catalog a cent’s 
worth, the card goes in the waste basket; 
if they do it comes back, often with a re- 
quest for other catalogs on the back, and 
when answered (and properly rubber 
stamped with what has been sent), is 
filed behind the original card in the card 
file. Other slips received from salesmen, 
or made up from cuttings, bureau reports, 
etc., are filed in a similar manner, the 
card file giving a complete history of 
each correspondent. 

Cutting off the right upper corner of a 
card may mean the party is “dead.” Gum- 
ming a small red seal on the upper edge 
in the center, that he should have especial 
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attention, or one quarter to the right or 
left, that he wants full information con- 
cerning certain classes of goods as soon 
as they are out, etc. A glance down the 
file boxes shows all such at once. Cards 
with tops especially for such purposes are 
to be had. Color of cards indicates classes 
of consumers, work, etc., but there is no 
end of this. 

One thing should be kept in mind. The 
card slips, etc., should all be exact in size, 
and the standard size is not 3 inches x 5 
inches, but 7% x 12% cm., which is prac- 
tically 1-16 inch less than 3 inches x 5 
inches. It is a good plan to get some 
standard cards and furnish one to the 
printer with every job. W. L. Coop. 

Narragansett Machine Company, Provi- 
dence, R. I. 





For Licensing Boiler Owners—and 
Others. ’ 


Editor American Machinist: 


A more than usually pertinent sugges- 
tion was that of Mr. Wakeman, on the 
first page of your issue of January 26, 
when, referring to the examinations to 
which engineers and firemen are sub- 


jected for the purpose of determining their 
qualifications for their highly responsible 
positions, he would also have the owners 
of steam boilers subjected to similar ex- 
aminations to determine whether they 
were qualified to own boilers, or whether 
they could be safely trusted to have 


boilers in their possession. 

Boilers are dangerous things, as we all 
know. Sometimes they blow up and kill 
people, as also we know. Sometimes the 
fireman or the engineer is to blame, and 
sometimes the owner. We examine and 
license the engineer, but why not also the 
owner? Our examinations upon which 
licenses are issued do not, after all, tell all 
that could be desired as to the reliability 
of an engineer. The examinations give 
an idea of the man’s knowledge of the 
conditions of safe and unsafe practice. 
They do not give much idea of how the 
man who knows what should be done 
may be relied upon to act under given 
conditions, nor insure us that he will in- 
sist upon maintaining all the conditions 
of safety. I would be the last one to say 
a word against the examinations, which 
are necessary and commendable; but the 
full reliability of a man consists of much 
more than the practical knowledge that 
he may have, so that the most successful 
examination may still leave the candidate 
hopelessly disqualified. His record that 
he has never yet blown up a boiler is also 
entirely negative. The owner of the 
boiler must, after all, judge of the many 
other qualifications, which are often as 
important as those disclosed by the most 
rigorous examination. The boiler owner 
has the selection of both the boiler and 
the man who is to have charge of it, and 
he is responsible not only for their selec- 
tion, but for the maintenance of both in 
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safe working condition. So then, again, 
if we do not license the boiler owner, 
why not? The owner of a boiler, who 
has an evidently careful engineer and 
one of whose reliability there is every 
evidence and presumption, will sometimes 
let him go and take a stranger in his 
place for the sake of saving a quarter of 
a dollar a day. The owners of boilers 
are very often slow about necessary and 
suggested repairs, and often are slack 
about buying boilers. Some will some- 
times buy second-hand boilers. There are 
lots of queer things about second-hand 
boilers. Have people really more confidence 
in second-hand boilers than they ‘have in 
new ones? It must be. They generally 
test new boilers, but who ever knew of 
a second-hand boiler being tested. The 
dealer says he has “been over her care- 
fully, and she’s all right,” which is the 
customary and sufficient guarantee for 1 
second-hand boiler. The fact is that new 
boilers are tested because we know that 
they will stand the test all right, and old’. 
boilers are not tested because the test 
might reveal something. There is no tell- 
ing where we might fetch up if we went 
into the testing business. 

An old boiler is like a defective horse, 
or a counterfeit coin that you have got 
stuck with. Pass it along if you can. A 
boiler owner sometimes becomes con- 
vinced that»his boiler is tinsafe, and he 
determines to put in a new one. The old 
boiler will not do for him any longer; but 
of course it will do for somebody else. If 
it is good for nothing else it is still good 
to sell for something, and, .of course, all 
the responsibility is with the buyer. It 
has apparently never occurred to anybody 
that the seller of a boiler, especially if he 
sells it to a second-hand dealer, has any 
responsibility in the matter. Perhaps he 
has not, but there are evidently many 
considerations which warrant the sugges- 
tion to license the boiler owner, and the 
license should perhaps be made to cover 
his qualifications for selling as well as 
for buying. 

And if the boiler owner is to be licensed, 
the elevator owner should also be licensed. 
He ought to have two licenses, because 
the elevator is much more dangerous than 
the boiler. The boiler gives its own life 
for that of its victim; but the elevator, 
when patched up after its first slaughter, 
is just as ready to kill again, and so on 
eternally. There are probably more queer 
things about elevators than about boilers. 
One of the queer ones is the distinction 
between passenger elevators and freight 
elevators. All are passenger elevators, 
for all kill passengers as they have the 
opportunity, and the freight, or non-pas- 
senger, elevators kill the most. For the 
aristocracy of elevators, as installed in our 
best office buildings, I have great respect, 
and I have little respect for any others. 
There are two classes of high buildings 
going up in the large cities, and especially 
in New York. There are the distinctively 
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office buildings, and there are the build- 
ings devoted to manufacturing purposes. 
The average hights of the latter do not 
yet reach the hights of the former, but 
they are growing upward, and no one can 
say just what will be the limit. Both 
styles of buildings owe their existence to 
the elevator. There is as much difference 
in the elevators in the two styles of build- 
ings as in the buildings themselves. It 
will scarcely be claimed that the elevators 
in the office buildings are too safe, and 
if anyone. will look into the styles of ele 
vators that prevail in the factory buildings 
he will not find around them all the 
guaranties of safety which accompany the 
office building elevator. There is a general 
expression of cheapness in the design, 
construction, maintenance and operation 
of them that inspires anything but im- 
plicit faith. 

Still worse even than the regular fac- 
tory building elevators are the common 
shop elevators that anyone is still at 
liberty to operate, boys and children in- 
cluded, and that carry the familiar label 
“This elevator is for freight only. All 
persons riding upon it do so at their own 
risk.” The label, of course, makes it all 
right for the owner, but if the licensing 
of the owner could make the elevator 
safer to those whom it tempts, by all 
means let us have the license. 

TECUMSEH SwIFT. 





A Mechanical*Advertising Device. 


Editor American Machinist: 


The advertising device illustrated here- 
with, outside of the work in the view of 
the passer-by, was easily contrived with 
material readily found in any establish- 
ment of this kind. Some idea of the 
general dimensions may be gained from 
a comparison of the face with the gentle- 
man standing at the lower window on the 
left. The signboard, which forms the 
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AUTOMATIC SMOKE ARRANGEMENT. 


central panel bearing the face, is 32 feet 
long and 10 feet wide; the head is 11 feet 
high. The cigar is of copper, 6 feet long 
and 1 foot thick, having a mica cap neatly 
tinted with red at the junction with the 
copper case. When the cultured Bos- 
tonian traverses his favorite street the 
device greets his vision with the solace of 
an artistic realization of the eternal fitness 
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of things. The gigantic head inhales 
deeply, the end of the cigar glows brightly, 
and then the red hue fades away as the 
smoker blows a cloud into the air. The 
smoke disappears and the ash-laden end 
burns bright once more; and so it goes. 
Recently, on a trip to the “Hub,” I 
hunted up the designer, Mr. C. A. Pierce, 
and obtained some information relative to 
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trap for condense water; g connects the 
lamp a with electric light wires; ¢ is closed 
by the spring, the cigar apparently burns, 
and the smoker inhales with zest. As the 
disk d continues to turn, the pin e moves 
the lever f, breaking the la~p circuit, and 
at the same time opening the steam valve 
c, completing the cycle of operations. 

The steam pipe was connected to the 





AN AUTOMATIC SMOKER. 


the mechanical details. Upon this descrip- 
tion is based the sketch shown herewith. 

An incandescent lamp a is placed in the 
end of the cigar and connected with the 
Edison electric light mains by the switch g; 
b is the steam outlet furnishing the 
“smoke ;” c is a globe valve which has 
had the thread removed from the stem; 
d is a disk wheel, having a projecting pin 
or stud e, and driven by a motor; f is a 
lever pivoted at &. At one end of the 
lever is attached a metal knife switch, 
preferably separated from f by an insulat- 
ing strip; the valve stem of c is operated 
by the short end of the lever; / is the 


heating apparatus of the building, and al- 
together the general effect and interest of 
the scheme was entirely out of proportion 
to the simplicity of the means employed. 
R. I. Cece 
Providence, R. I. 





End Thrust Ball and Roller Bear- 
ings, and a Plea for Use of 
Cross-Section Paper. 

Editor American Machinist: 

There have been many contributions to 
technical knowledge whose value was 
greatly increased by their method of pres- 
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entation. Among the best of the aids to 
clear understanding, the pad of cross-sec- 
tion paper ranks high, and is at the same 
time one of the simplest. It is of course 
known to many, and certainly to the 
author of the valuable tests of “End 
Thrust Ball Bearings,” published January 
5. In that paper the results have been 
given as a table. Now the table contains 
all the information, but it is not readily 
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friction—that in which balls run between 
flat surfaces—has been taken as unity. 
Then from the diagram it is apparent that 
the friction of balls rolling in properly 
shaped angular grooves will be about 1.11 
times as great. The third line shows that 
balls and rollers of similar diameter roll- 
ing between flat plates have frictional 
losses comparing about as 1 to 1.65. 
Coming now to balls rolling in round 





+ -Observed|points-per-first-line 


} +4 +14 _$@¢ 





ae se 


thir 


«-fou 











3,000 





i 
= 
= 





” 
oO 
Zz 
% 
< 
fs] 
ise) 
Zz 
°o 
wQ 
06 
~ 
na 
n 
ie) 
4 
a 
na 
Q 
Z 
~ 
o 
Ou 
































+t 





100 200 


WATTS OF FRICTION LOSS 


300 400 500 600 


American Machinist 


FRICTION OF END THRUST BALL AND ROLLER BEARINGS. 


assimilated in that form, nor is the rela- 
tion of the various factors to be gathered 
from it without considerable labor. In 
the accompanying diagram I have reduced 
the table to a shape from which its infor- 
mation is readily conveyed to the ntind 
through the eye. 

As the author states that he considers 
his tests of value chiefly to give the rela- 
tive efficiency of various forms of ball 
races, that arrangement having the least 


grooves of the same cross section as the 
balls, there is apparent a rather unlooked- 
for development. Naturally one would ex- 
pect with such an arrangement a much 
greater development of friction, and within 
the range of the tests this expectation is 
also realized; but one would also expect 
that with greater frictional resistances the 
action would become more erratic. In this 
set of tests the contrary is the case; with 
the other types of bearings it is absolutely 


February 16, 1899. 


impossible to get anything but exceedingly 
sinuous lines to connect the plotted obser- 
vations; for this arrangement all five of 
the points fall in a very fair curve. This 
curve also leads to the law—if from so 
few observations it is permissible at all to 
deduce a law—that with increasing pres- 
sures the relative efficiency of this type of 
bearing increases, as compared with the 
others. The dotted continuation of the 
trend of the various lines also indicates 
that at increasing pressures this last type 
of bearing becomes more efficient than the 
others. This conclusion, anomalous as it 
may seem at the first blush, can, however, 
be justified theoretically. In the first three 
types of bearings the contact surface is 
much smaller than with the last, so that the 
latter can undoubtedly sustain higher loads 
without distortion. There must there- 
fore be a region in which this distortion 
converts the theoretically correctly shaped 
rolling surfaces of the grooves and balls 
into such that are not as favorable as these 
theoretically incorrect, but capable of re- 
taining their shape under higher loads. 
The objection might be raised that a simi- 
lar thing should occur as between the balls 
rolling between flat plates or in angular 
grooves. Undoubtedly it does occur; but 
the relative change in values is at points 
beyond the range of the tests here plotted. 
It is altogether likely that experiments un- 
der higher loads would show that the con- 
tinuations of the first three lines are curves 
that will cross one another. It is to be 
sincerely hoped that, having his ingenious- 
ly devised testing machine at hand, Mr. 
Hill will see his way clear to an extension 
of the tests, and add to the obligation of 
the readers of the “American Machinist" 
by giving his results to it for publication. 
Henry Hess. 
Hamilton, Ohio. 





Faults of the Engine Lathe. 


Editor American Machinist : 

Chronic kickers are the benefactors of 
the human race. This article has been in- 
spired by reading D. E. MacCarthy’s kick 
on engine lathes that appeared in issue of 
December 1. Mac’s points are well taken, 
but he don’t begin to reach the milk in the 
cocoanut—he hardly gets through the husk. 
The engine lathe as built to-day is full of 
radical monstrosities, as Mac calls them, 
and it is no wonder that so many kicks are 
coming owing to the imperfect work the 
said lathes are turning out. It strikes the 
writer that instead of employing means to 
make the spindle run steady, every means 
have been employed to make it unsteady. 
The common practice of belting a lathe 
from overhead is radically wrong; because 
the belt in pulling up on the spindle throws 
all the wear on the cap of the box and all 
the strain on the top of the head-stock ; and 
if there is any lost motion in the boxes, 
the centers are thrown out of truth, and 
inaccurate work follows. The belt is also 
pulling up and away from the tool, instead 
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of against it, and the slack side of the belt 
is on the cutting or working side, when 
the tight side should be there. The belt 
also has a tendency to lift the machine off 
the floor. Then look at the location of the 
back gear, trying to roll the spindle out of 
the boxes. Now we have the belt, the tool 
and the back gear doing their best to get 
the spindle out of place, and the constant 
shifting of the belt produces an uneven 
strain on the same, and it is simply impos- 
sible to eliminate vibration under these 
conditions. 

Now a word as to head and tail-stock: 
Both are too light—will not stand the con- 
stant strain of heavy cutting—too much 
spring in them; not enough belt surface 
on the cones; should be increased an inch 
in width on all sizes. The boxes on the 
head-stock are not made as they should be 
by any means. These boxes are fitted up 
all right; but look at the little nasty oil 
hole, and no means to hold the oil after it 
is squirted in. Consequently all the dirt 
in the oil reaches the spindle; and anyone 
familiar with brass bearings knows that 
a very little dirt will start them to cutting. 
I don’t believe there is an engine lathe 
(under 24-foot swing) in the United 
States, or any other country, that has run 
a year or more, that has perfect boxes, free 
from cutting. Then look at the inconven- 
ient means for adjusting these boxes when 
it becomes necessary to take up the lost 
motion. A cold chisel is invariably used 
to pry them apart, and the brasses have to 
be filed and fitted with great accuracy in 
order to make a good job; and nine times 
out of ten the fitter files off too much and 
has to leave his cap screws a little loose; 
so that as soon as the lathe is put to work, 
the cap screws keep backing out, and it re- 
quires constant attention to keep the boxes 
in proper position to do good work. 

I am not going to close without giving 
my views as to what I should consider an 
ideal engine lathe. In the first place, head 
and tail-stock must be heavier, boxes on 
head-stock must be of uniform length 
and provided with an adjustment, so no 
fitting or filing is necessary to take up lost 
motion. Boxes must be packed with felt 
to hold and strain the oil, so no dirt can 
get on the spindle. Belt must be wider, 
and pull down on the spindle and against 
the tool, instead of up and from it. Belt 
must be in a fixed position, so there will 
be no uneven strain on the spindle. 
Changes of speed must be made without 
shifting the belt by hand. The cone pulley 
or sleeve that revolves around spindle 
must be made self-oiling. Back gear should 
be placed in front of head-stock, so it 
would have a tendency to keep spindle in 
place, instead of lifting it out of the boxes. 
Gears to drive feed works, instead of a 
belt; a substitute for the cone lock, so 
back gear can be engaged without stopping 
the lathe; lever locking device for tail 
stock. This is the writer’s idea of a me- 
chanically perfect engine lathe. 

Buffalo, N. Y. F. H. Crarts. 
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The Balanced Knurling Tool. 


Editor American Machinist : 

Workmen always find trouble in knurl- 
ing small work, especially long pieces of 
drill rod. The balanced knurling tool 
which is shown by this drawing overcomes 
all difficulty in that line. As you see by 
the drawing, it is a modification of the 
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BALANCED KNURLING TOOL. 


Pratt & Whitney knurling tool. The third 
roll R’ is pressed against the back of the 
work by the screws S$. This keeps the 
work from springing. Drill rod of any 
length and size down to % inch can be 
knurled by placing one end in the lathe 
chuck and the other between the rolls R 
and R’. The knurling tool can be fed for- 
ward by hand or by throwing in the lathe 
feed. C. H. Witcox. 
Springfield, Mass. 





Lifting the Planer Tool—A Back- 
ing-off Device—The Discour- 
aged Superintendent. 


Editor American Machinist: 

I noticed in your. issue of December 29 
an article by Oscar E.. Perrigo describing 
a device. for lifting a planer tool when 
planing a T-slot. .It seems to be good. 
but it would cost some time to make, and 
most shop bosses would object. I wish 
to say that a piece of leather belting, of 
the proper length, fastened to the back of 
the planer tool would answer the same 
purpose. 

I notice also the article of Mr. Geo. H. 
Frizzell describing a device for backing 
off cutters, which is undoubtedly a good 
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Fig. 1. 


CAM FOR BACKING OFF TAPS. 


article, but, like the planer tool lifter, 
would take too much time to make. We 
back off our cutter in a simple way. We 
have a face plate A, which on its edge is 
a cam with as many teeth as the cutter, 
and with the proper amount of rise and 
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fall for the clearance. The casting C, 
Fig. 2, is fitted to the carriage at the back 
of the lathe, and can be set at any point 
on the carriage cross slide. The bar B is 
of tool steel, hardened, which will draw 
the cross slide forward as every tooth in 
the cam passes, and a suitable spring can 
be applied, or weights, to draw it back, 
or rather to keep the bar B always in con- 
tact with the cam A. This device is ap- 
plied to a Pratt & Whitney lathe with a 
rise and fall rest, which allows of the 
cross slide being moved back and forth. 
The arbor with the cutter is driven by a 
straight-tail dog and a driver pin on the 
face of the cam. The dog must of course 
be tied to the driver pin to prevent its 
getting away when the tool finishes its 
work on each tooth. 

The article signed “Superintendent” 
seems to be a hard rub at the “poor, hard 
working lathe hand,” and he may be right 
in some respects; but I wonder if he is 
willing to pay accordingly for such push 
work as he thinks is the proper thing for 
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Fig.2. 


BACK OF LATHE. 


every machinist, and will he look pleasant 
when the center points break off or get to 
cutting, no matter how hard the lathe 
hand tries to prevent it? I have worked 
for just such a man as Mr. Superintendent 
appears to be, but he did not falter at the 
price of a can of white-lead to prevent 
the centers from cutting, as also the man- 
drels when driven “into cast iron, nor. 
either, at the better price to the machinist. 
C. H. WHrppte. 
Chicago, III. 





Sliding Doors, Levers and Frame of 
Locomotive Firebox. 


Editor American Machinist : 

I send you a drawing of sliding doors 
and frame used by the D. & H. C. Co. to 
take the place of the old-fashioned swing 
door. As the different engines come into 
the shop for general repairs these doors 
are put on. There is no slamming of the 
door, either way, when the fireman is 
cleaning the fire or coaling, or when it is 
necessary to run with a current of air 
over the fire. These doors can be opened 
either a part or the whole opening, and 
there is no trouble to keep them just 
where they are wanted. I suppose that 
in comparing the first cost these will cost 
the most, but they give universal satisfac- 
tion and do not easily get out of order. 

The double levers connected by the piece 
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marked “link’”’ are clearly shown; also the 
engineer’s lever; but there is no definite 
position for the fulcrum of it, neither for 
the length of the lever, as almost every 
engine differs in some way from the other, 
and therefore the boiler end is tapped at 
the most convenient place to escape gage 
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The Accurate Placing of Disks or 
Rings. 
Editor American Machinist: 
When driving a tight-fitting ring or disk 
into a cylinder, it will often twist a little 
from its correct position. This can be cor- 
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Fig. 3 


SLIDING DOORS AND LEVERS 


cocks, etc., and the handle is brought to 
such a hight as to suit the case in hand. 
The joint on the spur of the dead lever 
may be any length, so long as the center 
of the joint comes somewhere in the path 
of the arc shown, which is drawn one- 
third of the length of the lever, thereby 
making it a lever of the second class, the 
left-hand one having the same proportions, 
only that it is of the first class. The only 
apparent reason for having the spur at all 
is that it brings the thrust of the link more 
horizontal than if it was connected to 
the center line of the lever. This will be 
understood from the drawing. 

It has been found best to forge the 
levers with the projection on them at the 
fulcrums, rather than to have a boss cast 
on the frame on account of their wearing 
better, as it gives a good wide bearing on 
the stud. Of course, this does not apply 
to the stud for the fulcrum of the en- 
gineer’s lever, which is t-inch stock 
turned down to three-quarters each end 
and threaded for the end that goes into 
the boiler. All the levers are kept in place 
by spring cotters passing through the 
different pins at the joints and fulcrums. 
The pins are threaded into the one lever 
and riveted on the back. 


Oneonta, N. Y. Wma. NeEwrTon. 
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FOR LOCOMOTIVE FIREBOX. 


rected (before it is driven quite home) 
by striking successive light blows on the 
disk near its circumference, and following 
each other in the opposite direction to that 
in which the disk should be moved. This 
will be better understood from the sketch, 
which shows a cylinder with a disk driven 
into one end. Line 5 on the disk should 
coincide with line 5 on the cylinder, but 








American Machinist 


HOW TO WORK THE RING AROUND. 


the disk has shifted a little to the right 
while being forced in. 

The disk should be twisted to the left. 
This can be done by striking a blow at 1. 
This will tilt the disk slightly, causing the 
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point a to move to the left. Another blow 
at 2 will cause point a to be forced firmly 
against the side of the cylinder; then a 
blow at 3 will cause the disk to tilt on 
point a, bringing line 5 nearer to its cor- 
rect position, and it is only necessary to 
continue to go around until the marks are 
right. If the disk should reach its proper 
depth in the cylinder before the lines 
match, the same system of blows applied 
to the under side of disk will raise it a 
little and at the same time help to 
twist it. 
W. D. Macpona.p. 
Edgewater, N. J. 





Centering the Compound Rest for 
Spherical Turning. 
Editor: American Machinist : 

The article about spherical turning in 
your issue of January 12 was of great in- 
terest to me, as I have used the same 
method for turning ball-bearing boxes. In 
setting the cross-slide in the right position 
I have found the method shown in the 
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CENTERING THE COMPOUND REST FOR BALL 
TURNING. 


sketch to be quick, simple and easy. First 
move the cross-slide so that the center of 
rotation is about in line with the point of 
the center, and then set a tool in the post 
so that the point of it comes, say, within 
1-16 inch of the tail-stock spindle. Swing 
half way around and if the tool is not 
the same distance from the back of the 
spindle move the cross-slide until the dis- 
tance from the tool point to the tail-stock 
spindle is the same on both sides and then 
clamp fast. The other method of setting 
the cross-slide is by taking a light cut and 
then calipering the ball. 
SPHERICUS. 
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A Trick in Pattern Making. 
Editor American Machinist: 

I have on several occasions had a large 
disk or piston to make for a breakdown 
job, and we all know that the time for 
getting out pattern and castings for such 
a job is limited. I have in mind a 40-inch 
piston which there was no pattern for, 
and, as to make a pattern would mean 
the loss of several hours, a 48-inch piston 
was used for this occasion. 

I will describe and illustrate the way it 
was done without destroying the standard 
48-inch pattern. 


— _ —.. 





Fig. 2 


Fig. 6 





Figs. 1 and 2 show the outline of the 
48-inch pattern before starting; Figs. 3 
and 4, letter A, show a core made in seg- 
ments with the outside the diameter of the 
48-inch pattern and the inside diameter 
the size, with finish, of the 40-inch piston 
required. Figs. 5 and 6 show the con- 
struction of a core box for same, with the 
sides loose and pins to hold in place while 
making core, and then taken away to 
draw the box off. Before the core is put 
in the oven there is a thickness of 
newspaper put on top, and molding sand 
is put on top of that, high enough to 
clear the points of C and D, so as to make 
a flat surface to bear on. It was also de- 
sired to reduce the thickness of the cast- 
ing, which was done as follows: Letter B, 
Figs. 3 and 4, shows a slab core 1 inch 
thick which was laid on the bottom of the 
mold and fastened. The construction is 
shown more clearly by the illustrations 
than it could be with words. After core 
B was fastened core A was placed around 
upon it, as shown in Figs. 3 and 4. 

G. H. Wivarp. 

Worcester, Mass. 





The Metric System in Use—The 
First Practical Dynamo. 
Editor American Machinist: 
In answer to the article of Professor 
Sweet concerning the metric system [ 
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should like you to ask your readers 
if they think that 3 feet 934 inches is more 
simple to write than 1.153 meters; and if to 
divide 3 feet 934 inches by 10 is easier 
than to divide 1.153 meters by 10, which 
makes 0.1153 meter. 

The economy of time realized in using 
the metric system will certainly pay for 
the few annoyances caused by the changes 
you will have to make in plans. 

As for the gages, they can well be main- 
tained, as we, for instance, are using the 
English thread for our taps, but this does 
not compel us to measure them, as we are 





Fig. 3 Fig. 4 








Fig. 8 


Fig. 7 
A PATTERNMAKER’S TRICK. 


working according to gages and not to 
measures. 

Referring to the article by Mr. J. S. 
Walker in the “American Machinist” for 
January 12, I hope you will allow me to 
point out that the first practical dynamo 
was invented by a Belgian, Mr. Gramme. 

A. BoLLINncKx. 


Brussels, Belgium. 





An Adjustable Planer-Gage. 
Editor American Machinist: 
I send you a drawing of an adjustable 
planer-gage. This gage comprises a frame 
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vernier graduation on the edge reading to 
thousandths. The graduations on the side 
shown are in tenths and fractions; on the 
other side graduations can be made in six- 
teenths and fractions. These graduations 
are made to measure the vertical rise of 
the block. The entire scope of the gage 
is 2 inches. The base of the frame is 
graduated in sixteenths and fractions to 
6% inches on one side; the other side of 
the base can be made to read in metric 
measure or in-other fractions of the inch. 
The block B can be made adjustable with 
a screw running the whole length of the 
frame; but as this adds to the cost, and is 
slow of action, this seems to me the best. 
The frame is lightened as much as pos- 
sible. I show a gib for the screw to bear 
against, to prevent any tendency to lift 
the block, and to avoid marring the sur- 
face of the bevel face. Hope it may be of 
service to my fellow craftsmen. 
C. A. Burton. 





Technical Publications. 
“Lighting by Acetylene: Generators, Burn- 
ers and Electric Furnaces.” By William 

E. Gibbs, M. E. Second edition, re- 

vised and enlarged. New York, D. Van 

Nostrand Company. 161 5§x7%-inch 

pages, 64 cuts. Price $1.50. 

This book gives compactly and com- 
pletely the various available information 
relating to acetylene, its history, the dan- 
gers of it; electric furnaces and the gen- 
eration of acetylene, lamps and burners, 
fire regulations and list of patents relating 
to acetylene. A number of interesting ex- 
periments by the author are given. The 
author’s conclusions seem to be-that acet- 
ylene is an illuminant of unprecedented 
excellence and marvelously cheap; but that 
its use by the uninitiated, the careless or 
those who crowd the cheap feature too 
closely, is not unattended by danger. The 
book does not convey the impression that 
the status of acetylene is as yet altogether 
satisfactory. 


One of the latest new publications to 
reach our desk is the “Banking and Mer- 
cantile World,” published by the Banking 
and Mercantile World Company, Chicago, 
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ADJUSTABLE PLANER-GAGE. 


A, on the inclined edge of which slides a 
block B. This block is secured in any de- 
sired position bythe knurled screw, and has 


Ill. This is in magazine form and is an 
excellent and elegant publication in every 
way. 
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Shrink and Press Fits. 


Professor Wilmore’s article, on another 
page of this issue, will, we feel sure, be 
generally welcomed by those who build 
machinery of almost any kind, and who 
may have wished to know (as who has 
not?) just how much holding power a 
force fit or a shrink fit might have, and 
how much stronger the one is than the 
other. It is true that the experiments de- 
scribed do not cover a range as extensive 
as would be desirable, and Mr. Wilmore 
does not pretend that the 1-inch fits ex- 
perimented with show with absolute cer- 
tainty what larger shafts would do under 
the same conditions; but the inference is 
a fair one, that these tests do give a pretty 
good idea of what may be expected. Per- 
haps if tests had been made with, say, 
Y%-inch, 34-inch and %-inch shafts as 
well as with 1-inch ones, a somewhat 
clearer idea would have been obtainable 
from them, and all these sizes would have 
been within the capacity of his apparatus. 

It will be remembered that the estab- 


AMERICAN MACHINIST 
lishment of A. Bollinckx, of Brussels, de- 
pends almost entirely upon forced and 
shrink fits, without keys or set-screws, in 
building Corliss engines, and Lane & Bod- 
ley, of Cincinnati, have also for some time 
been depending upon press fits for engine 
cranks, with entire success. They keep a 
very complete record of all these fits, and 
can refer to a book in which are recorded 
all particulars of every one of them—size 
of bore, size of shaft, character of the 
bored and turned surfaces, character of 
the receiving member, pressure at enter- 
ing, at the middle and when “home.” The 
twisting moment or pull required to move 
these shafts is not known, however, be- 
cause none of them have ever been moved; 
all have gone into engines, and have 
worked satisfactorily. 

One point shown by this book is the 
important influence of the character of 
the metal and its disposition about the 
hole ; a steel crank, for instance, requiring 
much greater pressure to force the shaft 
into it than one of gray iron with the same 
allowance; and a disk, again, requiring 
higher pressure than a crank—evidently 
because the greater body of metal dis- 
posed evenly on all sides of the hole offers 
greater resistance to expansion caused by 
forcing the shaft into place. We expect 
to be able to publish some of the figures 
given in this book, and in the meantime 
would like to hear from any of our read- 
ers who may know of experiments similar 
to those described by Prof. Wilmore, or of 
records similar to those of the Lane & 
Bodley Company. 





Compulsory Reports on Boilers. 

Mr. Wakeman brought up a good point 
in his communication printed in our issue 
of January 26 when he said in effect that 


licensed engineers donot insure that 
boilers will be maintained in safe con- 
dition. True they are apt to know 
whether or not a boiler is safe, but know- 
ing that a boiler is dangerous is a dif- 
ferent thing from insisting upon it that 
it be made safe or replaced by a new one. 
The boiler inspection and insurance com- 
panies are in a position to do much in 
this line, and do it, but not all boilers are 
insured, and those that are not insured are 
perhaps, and indeed probably, the very 
ones that are most in need of inspection. 

We believe it has been proposed that 
dangerous boilers should be treated some- 
what as contagious diseases are. That is 
to say, recognizing that boilers may be a 
source of danger to the community, it 
should be required that every engineer in 
charge of a boiler should be compelled to 
file with the police department or some 
other branch of municipal government, 
periodical reports giving the exact con- 
dition of all boilers in his charge. In ad- 
dition to this it should be made his duty to 
submit a special report at any intervening 
time that changes of importance might 
take place or any significant discovery 
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might be made regarding conditions. The 
penalty for failure to do this should be 
the cancellation of his license, or a fine, 
or both. If doctors are properly fined for 
not reporting cases of contagious diseases 
coming within their knowledge, why 
should not an engineer be fined for not 
reporting a dangerous boiler? 

The engineer would have his protection 
in his employer’s knowledge that the law 
was responsible and that if his present en- 
gineer did not report the law would 
operate to make it necessary for him to 
secure a new engineer who would report. 
We would be glad to see the plan tried, at 
any rate. 


Questions and Answers. 


Name and address of writer must accompany every 
question. Questions must pertain to our specialties 
and be of general interest. We cannot undertake te 
answer by mail. 





(14) Ajax, Baltimore, Md., asks: In an 
air compressor what are the correct ratios 
of areas of inlet and outlet valves to that 
of the air cylinder? A.—There is no such 
thing as correct ratios in cases of this 
character. We can only say what seems 
to be the most common and approved 
practice, or what experience has demon- 
strated to be, upon the whole, the best. 
Valve areas on a compressor depend 
largely upon the style of valve employed, 
that is whether the opening is one con- 
centrated area, and also whether the valve 
is held open to get all this area through- 
out the stroke. Roughly speaking, about 
5,000 feet per minute velocity for the air 
passing the valve gives good results, a 
slow running machine, that is one having 
low piston speed, hence requiring a 
smaller valve area’than a fast running 
machine. In compressors using the “pis- 
ton inlet” valve and having from’ 300 to 
350 feet piston speed the inlet area is from 
5 to 6 per cent., this area, however, being 
concentrated and positive for the whole 
length of the stroke. In this case the 
velocity of the air is 7,000 feet per minute, 
but good results are shown. On large 
compressors, where the steam cylinders 
are of the Corliss type, and the piston 
speeds are as high as 500 to 600 “eet per 
minute, the inlet areas, with the same 
type of valve as before, range from 6% to 
7 per cent., and the discharge areas (pop 
pet valves) from 10 to 12 per cent., giving 
about the same velocity in the air pa: 
sages as with the slower machines. On 
machines having poppet valves all around 
probably 12 per cent. of area is necessary, 
as machines with but from 7 to I0 per 
cent. area have shown considerable 
vacuum on the inlet, the springs tending 
to hold the valves partially closed and re- 
ducing the practical area. About 10 per 
cent. afea for both the inlet and the dis- 
charge valves should be sufficient for 
almost any good style of valves and for 
piston speeds not exceeding 400 feet per 
minute. The area of the discharge valves 
should not be less than that of the inlet 
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valves, as, although the volume of air 
passing the discharge valves is of course 
much less than that passing the inlet 
valves, the time allowed for the passage 
is also proportionately less. While the 
inlet valves are open, or should be, during 
the whole of the intake stroke, the dis- 
charge valves can be open only for one- 
fourth or fifth, or other small portion of 
the stroke, according to the pressure. For 
most of the above we are indebted to Mr. 
William Prellwitz, M. E., chief drafts- 
man of the Ingersoll-Sergeant Drill Com- 
pany, Easton, Pa., and it is based upon 
the practice and experience of that 
company. 

(15) M. E., St. John, N. B., writes: 
What would be a good kind of cutter to 
use in cutting up bicycle tubing into small 
or short pieces, so as not to leave a burr 
on the inside? I have a hollow spindle 
lathe to use for the job, and want to do 
them as fast as possible. A.—You do not 
say whether it is important to avoid a 
burr on the outer surface also. If it is 
not, then perhaps a form of the ordinary 
cutting-off tool adapted to make its cut 
inside the tube instead of outside, wouid 
answer the purpose; and if started into 
the cut slowly, it will throw up little or 
no burr. Perhaps, however, a small ro- 
tating saw. would be the best tool, and to 
reduce its diameter and thickness as much 
as possible it might be best to make it pro- 
ject from the arbor only enough to pass 
through the thickness of the tube, and then 
rotate the tube for the feed. 

(16) A. H. G., Sanger, Texas, asks: (1) 
Is it necessary to circulate water around 
an air compressor cylinder to keep it cool 
when the air pressure does not exceed 70 
pounds gage? A.—Taking in the air at 
60 degrees, its final temperature when 
compressed adiabatically to 70 pounds is 
405 degrees. The interior surfaces of the 
cylinder do not get as hot as this, but they 
get so hot that it is found very desirable 
to water-jacket or otherwise cool the 
cylinder. If not so cooled there is likely 
to be trouble with the lubrication of the 
working surfaces. The cooling of the 
cylinder also accomplishes a slight saving 
of power by keeping the volume of air in 
the cylinder a little less than it otherwise 
would be. (2) What provision is made 
to keep the air cylinder cool on Westing- 
house air-brake pumps? A.—The cylind- 
ers of those pumps are not water-jacketed, 
but as the engines normally run at 2 
considerable speed, the rush of air past 
the cylinders has a very appreciable 
cooling effect. The pumps also run only 
intermittently, and the cylinders therefore 
do not get nearly,as hot as with constant 
running. (3) What is the construction 
of the sight-feed lubricators used on air 
compressing cylinders? A.—As we do not 
know what style of lubricator is here re- 
ferred to we can give only a general 
answer. The lubricator is usually placed 
upon the middle of the cylinder, and, as 
‘the piston makes its alternate strokes, the 
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pressure within the cylinder varies be- 
tween atmospheric pressure, or a little 
below it, and a pressure of, say, two at- 
mospheres (absolute), and advantage is 
taken of this constantly varying pressure. 
A small tube leads to the top of the lu- 
bricator chamber with a little check valve 
to retain all that passes the tube. When 
the air pressure is the greatest a minute 
portion of air passes up the tube and is 
retained in the top of the oil reservoir, the 
air thus accumulated exerting a constant 
pressure upon the oil. The oil passes by 
a restricted or adjustable passage from 
the lower part of the oil reservoir to the 
cylinder, there being an excess of pres- 
sure above the oil for a portion of each 
stroke. (4) What kind of oil is best for 
air cylinders? Azs—An oil which will not 
leave a residuum in the cylinder and pas- 
sages. Oil dealers should be consulted, 
as their experience has enabled them to 
select the oils most suitable. (5) What is 
the best speed to run an air compressor 
with cylinders 12 inches and 12 inches 
diameter by 12-inch stroke, compressing 
to 70 pounds gage? A.—Generally speak- 
ing the worst speed is a high speed. Com- 
pressors of the dimensions here given are 
often run as fast as 150 turns per minute, 
or at 300 feet per minute piston speed, but 
we would prefer and recommend 100 turns 
per minute, or 200 feet of piston travel. 
(17) J. D., Cleveland, Ohio, asks: (1) 
If I were to place 200 feet of 1-inch steel 
tubing in water, the temperature of which 
is 371 degrees, what effect would a current 
of air, at average temperature, pumped 
through the tubing, have on the water, in 
the sense of lowering its temperature; 
also how hot would the air be on leaving 
the tubing? The air is to be used for dry- 
ing, and it is important that it should be 
very hot. A.—The temperature of 371 de- 
grees for the water corresponds to a 
steam pressure, gage, of 161 pounds, and 
the total heat units in each pound of the 
water, above 32 degrees, is 343.9. To de- 
termine the cooling effect upon the water 
it is necessary to assume some known 
volume or weight of water as here subject 
to the cooling action of the air. Say that 
the volume of hot water is 10 cubic feet; 
then, as the weight per cubic foot for 
water at 371 degrees is 55 pounds, the 
total weight of the water is 550 pounds, 
and to raise or lower the temperature of 
the water 1 degree 550 units of heat must 
be transmitted to it or abstracted from it. 
We cannot say, and there is no means of 
computing the temperature to which the 
air would be raised, but from experience 
it may be assumed that the temperature 
would be raised to at least 350 degrees. 
With a pressure of 1 pound driving the 
air through the pipe the rate of flow would 
be 12.72 feet per second, or, say, 750 feet 
per minute (Richards’ Compressed Air). 
As 167 feet of 1-inch pipe contains 1 cubic 
foot, the volume of air per minute would 
be 200 — 167 = 1.2 cubic feet, and the 
weight of the air, at say, 60 degrees (the 
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weight of 1 cubic foot at that temperature 
being .0764 pound) would be 1.2 X .0764 
= .0917 pound per minute. The specific 
heat of air, or the heat required to raise 
the temperature of 1 pound of air 1 de- 
gree, being .2377 heat unit, and the tem- 
perature being assumed to be raised from 
60 degrees to 350 degrees, or 290 degrees, 
the heat units to be taken from the water 
per minute will be .o917 X .2377 * 290 = 
6.32 heat units. As it would require the 
abstraction of 550 units of heat to lower 
the temperature of the hot water 1 de- 
gree, the actual lowering of temperatur 
due to the passage and heating of the air 
would therefo.e be 6.32 + 550 = .o115 de- 
grees, or a little over one-ninth of 1 de- 
gree per minute. (2) Would it be better 
to use a cylinder in which to store a quan- 
tity of air before allowing it to circulate 
through the pipes, or to pump the air 
through the pipes first and store the 
heated air in the cylinder or reservoir 
ready for use? A.—The air when heated 
should be used at once, and should be 
transmitted as quickly and directly as pos- 
sible. It will be found impracticable to 
store heated air. This suggestion of 
storage seems to imply compressed air. If 
compressed air were passed through the 
heating pipe it would of course weigh 
more than air at atmospheric pressure, 
and its cooling effect upon the water 
would be greater, in proportion to its ab- 
solute pressure. 





Personal. 


Louis Duncan and M. K. Eyre have en- 
tered into a partnership as consulting en- 
gineers, with offices at 71 Broadway, New 
York. 

Mr. Robert S. Miller has been appointed 
assistant professor in charge of the de- 
partment of Machine Design at Purdue 
University, La Fayette, Ind. Mr. Miller is 
a graduate of the School of Electrical En- 
gineering, class of '95, and received the 
degree of Mechanical Engineer from the 
same institution in 1897. Since graduat- 
ing he has been assistant in the engineer 
ing laboratory, and later instructor in me- 
chanical engineering. 





Obituary. 

John Macbeth, who had been a molder 
and foundryman in Cleveland, Ohio, 
forty-six years, died there February 4; 
seventy years old. He established the 
Macbeth Foundry Company in 18609. 


S. W. Card, president of the S. W. Card 
Manufacturing Company, died at his home 
in Mansfield, Mass., February 5, at the 
age of sixty-eight years. Mr. Card was 
born in Killingly, Conn. In 1874 he com 
menced to manufacture taps and dies in a 
small way, steadily increasing his business 
until he became one of the largest manu 
facturers in this line. 


Mr. George A. Barnard, the New York 
City representative of the Buckeye En 





gine Company, died in this city, February 
9; fifty-eight years old. Mr. Barnard was 
born in Albany, N. Y. He had been con 
nected with the Buckeye Company for 
many years. He was a charter membcr 
of the American Society of Mechanical 
Engineers and had a wide engineering ex- 
perience. 


William Laird, of the famous shipbuild- 
ing firm of Laird Bros., died in Liverpool 
February 7. The firm, best known to 
Americans as builders of the Confederate 
cruiser “Alabama,” was founded about 
fifty years ago by John Laird, the deceased 
being one of three sons who succeeded to 
the business. John, the eldest, died a 
year ago. William Laird had a world- 
wide reputation as an expert in the con- 
struction of both merchant and naval ves- 
sels. The firm have built many first-class 
battle ships and a great number of tor- 
pedo boats and torpedo-boat destroyers for 
the British Admiralty and for other na- 
tions. 





Notice to Advertisers. 


In order to insure better work, and time 
to dry good ink on hard paper, the adver- 
tising forms of the “American Machinist” 
must go to press on Saturday morning. 
Small ads., wants and slight corrections 
can be made as late as Monday morning. 
It takes three days to print our forms, 
and hurrying makes bad work. Please 
aid in making your advertising look better 
by sending us its changes a week in ad- 
vance. AMERICAN MACHINIST PREss. 





Commercial Review. 


New York, Frimpay EveENING, 
February 10, 1899. 


DYNAMOS AND MOTORS. 


Of the electrical machinery market no 
news is good news. To say that business 
continues about as it has been, is to say 
that people are hustling and cheerful. 
With fluctuations here upward and there 
a little downward, as regards the degree 
of activity in closing new work, contracts 
continue to roll in on an average in big 
proportions, and shops are kept busy. 
Motor sales are good, and factory power 
equipments continue to be a leading fea- 
ture of ordinary home trade. Inquiries 
are voluminous. 

The radical advances in the price of 
copper which our quotations for the past 
few weeks have shown, increase the cost 
of dynamos and motors to an amount 
which can hardly be considered fixed, but 
which, according to the estimate of one 
manufacturer’s agent, is 10 per cent. As 
a result certain companies have notified 
their agents to ask higher prices for elec- 
trical machinery—one 10 per cent., another 
20 per cent. and another what little is pos- 
sible to get. Some concerns do not pretend 
to have made any advance. It is pointed 
out that extremely low contract bids 
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which have been made by one of the 
largest companies within a few days past, 
show that no prevailing change in the 
market can have taken place. Whether 
the present unsettled condition in respect 
to prices will eventuate in a strengthening 
all along the line or in a general relapse to 
the old basis will probably depend upon 
the duration of the bulge in the copper 
market. 

The Stanley Electric Manufacturing 
Company has closed a contract to install 
the electrical apparatus for a 5,000 horse- 
power water-power transmission plant, 
near Columbus, Ga. The current will be 
conveyed a comparatively short distance— 
something like six miles—and will be 
used for various industrial purposes. The 
system will be the two-phase, with modern 
S. K. C. inductor type alternators, and the 
potential 5,000 volts. It is proposed to 
have the plant in operation the coming 
autumn. The company is understood to 
be estimating upon a good deal of water- 
power transmission work in this country. 
The statement was also made recently in 
the office of a prominent contracting en- 
gineer that the outlook for this line of 
work is bright. There is contemplated 
the installation in Porto Rico of at least 
one water-power transmission system. 

The Eddy Electric Manufacturing Com- 
pany notices a good demand at present for 
special motors. It has received an order 
for 100 motors of about two horse-power 
each from the Pope Manufacturing Com- 
pany for automobiles. The Eddy Company 
has also contracted to build eighteen 
generators, to go on car axles for lighting 
purposes. They will give a _ current 
equivalent to about ten horse-power each. 

The C & C Electric Company has been 
receiving many good orders of late. The 
following power equipments may be 
specially mentioned: For the Maryland 
Steel Company, two 100-kilowatt genera- 
tors, with ten motors of 6 and one of 10 
horse-power; for the Bradley Fertilizer 
Company, Boston, a 150 and a 40-kilowatt 
multipolar generator, with about 140 
horse-power in motors; for the National 
Starch Manufacturing Company, Glen 
Cove, N. Y., two 80-kilowatt generators, 
with motors of 70 and 50 horse-power 
Among other orders mentioned are those 
for lighting generators to be installed in 
apartment houses and other buildings in 
New York, Philadelphia, Chicago, etc. 

A harbinger of approaching warm 
weather may be found in the orders re- 
ceived by the Bullock Electric Manufac- 
turing Company for lighting dynamos to 
go on board yachts. Contracts for the 
equipment of six yachts were received one 
day recently. The machines are to be in 
sizes of 7% and 10 kilowatts. 

A conservative house which makes a 
specialty of lighting dynamos reports an 
increased inquiry for alternators and arc 
light machines. The demand for isolated 
plants to go in buildings in New York 
City is slack. 
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The Siam Electricity Company, Limited, 
is the title of a company formed in Copen- 
hagen, which is said to have secured a 
concession for all the electrical under- 
takings in Bangkok. The company pro- 
poses shortly to make installations re- 
quiring considerable material, which 
American manufacturers may get a chance 
to supply if they are solicitous for it. 


MACHINERY EXPORTS FOR 1898. 


Statistics of the foreign trade of our 
country in machinery for the complete 
year 1898 have just come to hand with the 
December “Monthly Summary of Finance 
and Commerce” of the Treasury Depart- 
ment. 

Exports of metal working machinery for 
the year 1898 were $5,741,750. December, 
1898, shipments were only $419,884, as 
compared with $452,043 for December, 
1897; $579,378, for November, 1898; and 
$651,256 for October, 1898, previously re- 
ported. If November and December of 
1898 had equalled October the year’s 
shipments would have passed the $6,000,- 
ooo mark. It would be hardly fair to as- 
sume from the fact that the single month 
of December, 1808, fell short of December, 
1897, that the metal working machinery 
export business has passed its maximum 
of volume. It may be mentioned by way 
ot comparison with the total in that line 
for the year 1898, that the shipments for 
the latter six months of 1897 amounted to 
$2,040,888. 

Electrical machinery exports were: For 
December, 1898, $247,447; December, 1897, 
$255,872; November, 1898, previously re- 
ported, $336,723; year 1898, $2,523,644; 
latter half of 1897, $017,453. 

Printing presses and parts thereof: De- 
cember, 1898, $105,304; December, 1897, 
$128,129; November, 1898, $75,803; year 
1898, $843,688; year 1897, $743,221. 

Pumps and pumping machinery: De- 
cember, 1898, $286,340; December, 1897, 
$178,400; November, 1898, $205,304; year 
1898, $2,300,811. 

Sewing machines and parts thereof: De- 
cember, 1898, $237,836; December, 1897, 
$297,683; November, 1898, $204,439; year 
1808, $3,062,471; year 1897, $3,193,136 
Sewing machines therefore show a slight 
falling off for the year. 

Shoe machinery: December, 1808, 
$85,3°6; December, 1897, $81,918; Novem- 
ber, 1898, $60,950; year 1898, $039,671. 

Locomotive engines: December, 1898, 
27 in number, valued at $268,593; Decem- 
ber, 1897, 19 in number, at $140,782; No- 
vember, 1808, 36, at $258,340; year 1808, 
580 at $5,190,782; year 1897, 348, at $3,- 
055,842. Locomotives therefore show an 
increase of two-thirds in aggregate value 
for the year 1898 above 1897. 

Stationary engines: December, 18908, 50 
in number, aggregating a value of $27,957; 
December, 1897, 35, at $26,955; Novem- 
ber, 1898, 34, at $15,505; year 1808, 522, at 
$352,668; year 1897, 546, at $359,608. 


Stationary engines consequently show a 
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slight falling off for the year in number 
and value. 

Boilers and parts of engines: December, 
1898, $58,192; December, 1897, $72,770; 
November, 1808, $79,740; year 1808, $1,- 
145,508; year 1897, $695,267. This shows 
a large gain in 1808. 

Typewriting machines and parts there- 
of: December, 1898, $183,917; December, 
1897, $164,554; November, 1898, $179,008 ; 
year 1808, $2,077,250; year 1897, $1,566,916. 
The use of typewriters must be growing 
rapidly abroad. 

MISCELLANEOUS. 

A certain manufacturing company 
which has a branch office in this city has 
practically closed a contract to erect and 
equip a grain elevator in the South, to 
the value of $230,000. It yet awaits rati- 
fication by the directors of the company 
for which the elevator is to he erected, 
after which we hope to publish names 
and particulars. 

A machinery firm having offices in New 
York is reported recently to have made a 
shipment of $40,000 worth of metal-work- 
ing machinery to Bremen. 

Mr. J. W. Cregar, The Bourse, Phila- 
delphia, writes us: “I should like to have 
some manufacturers of portable saw mills 
submit to me their ideas in regard to 
twelve portable saw mills for the South. 
Each plant is to be complete in itself, 
have an engine and boiler of from 15 to 20 
horse-power, to be equipped with a cir- 
cular saw of about 30 to 36 inches diameter 
for sawing logs not over 30 feet long, and 
to be covered with a corrugated iron shed. 
All to be made as portable as it is possible 
to make them, consistent with the 
capability of doing good work.” It is es- 
sential that parties wishing to make pro- 
posals as above should do so at the 
earliest possible date. 

Gould & Eberhardt, machine tool manu- 
facturers, Newark, N. J., advise us that 
they “have sold the Eberhardt patent too! 
holder and all connected therewith to the 
Hugh Hill Tool Company, of Anderson, 
Ind.” | 

CHICAGO MACHINERY MARKET. 

“You can scarcely say too much about 
the engine trade, put it as strong as you 
may,” remarked a prominent seller, iti 
reference to the present market. Some 
call it a boom, but it differs from the uswai 
acceptation of that term in the fact that 
the large demand is in response to a legiti- 
mate expansion of business, which has in 
it none of the elements of speculation. 
Perhaps half of the business now current 
is by way of extensions to existing plants. 
The concern that has not lately, or is not 
now making improvements or is not con- 
templating them for the near future is a 
rare exception. In addition to these ex- 
tensions there is now a considerable 
amount of new business appearing. With- 
in a week or two contracts have been let 
for four sugar-making plants in Michigan, 
to be located at Alma, Bay City, Rochester 
and Caro. Each requires engines of about 
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400 horse-power, and boilers of about 
1,500 horse-power. A half dozen other 
similar plants are under consideration by 
local capitalists in various parts of the 
State. In other States there is similar 
activity. 

It is easier to sell electrical machinery 
or power. It is now no uncommon oc- 
currence for makers to turn down prof- 
fered trade. A few of the best makers 
have been doing this for a long time. The 
rank and file of the manufacturers are 
now indulging in the novelty. Engines 
and boilers are being sold faster than they 
can be produced. Consequently deliveries 
are constantly becoming more difficult and 
promises extend farther into the future 
than a month ago. Prices, too, are im- 
proving quite decidedly. In some respects 
the advance in the values of copper, tubes, 
steel and other material has proved a 
benefit to the manufacturers of generators, 
boilers, etc. The manufacturers had not 
in many instances the courage to advance 
prices until the rise in the cost of material 
compelled it, and when once the change 
had to be made, they added just a little to 
their own slender margins. 

The large Schlesinger & Mayer retail 
store building, upon which so many elec- 
trical and power men have been figuring 
for weeks, has proved a surprise to bid- 
ders. Although bids were asked for high- 
pressure boilers, engines, generators, etc., 
none of these were purchased. Low-pres- 
sure tubular boilers were purchased for 
heating purposes and a contract was made 
with the Chicago Edison Company to 
supply, from the outside, electric power 
for the building. 

Within the past week E. P. Allis Co. 
has sold to the Alley elevated road, at 
Chicago, two 1,500 horse-power direct- 
connecting engines for delivery next Oc- 
tober. 

Wickes Brothers, Saginaw, Mich., are 
working overtime. They are sold up to 
next July and are turning down many in- 
quiries. 

The Atlas Corliss Engine Company has 
recently sold large-sized engines at 
Natchez, Miss.; Nashville, Tenn.; Cleve- 
land, Ohio, and Chicago. 


(Continued on page 40.) 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Anawers addressed to our care will be for- 
warded. 


Gear Wheels, gear cutting, Grant; see p. 16 
Caliper cat. free. E. G. Smith, Columbia, Pa. 
Forminglathes. Mer.Mach.T.Co.,Meriden,Ct. 
The Dutton Wet Twist Drill-Grinder Is sold 
by the Garvin Machine Co., New York City. 
Traveling salesman wants agency in Eng- 
land for machine tools. Box 85, AM. MACH. 
Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark,N.J. 
Book “Dies and Diemaking.” price $1, post 
paid. J.L.Lucas,Prov.,R.I. Send for index sheet. 
“Brandt’s Triple Expansion Gaskets” are 
the best for boilers. Randolph Brandt, 38 
Cortlandt st., New York. 
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Watch and clock tools, small automatic 
machines built to order; punches and dies. 
Waltham Machine Works, Waltham, Mass. 


Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
pee, sent to any address for 25c. by G. W. 
Dixon, Spring Lake, Mich. 


Institutians retiring from business having 
machine tools, brass or wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


For Sale or Rent—Foundry and machine 
shop with additional land, in good condition 
and well equipped for medium heavy work ; 
capacity of foundry 7 tons per day; located 
on railroad within eight miles of New York: 
terms easy. Call or addess J. F. Sweasy, 26 
Nassau street, New York. 


Wants. 


Situations and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About siw words make a 
line. No advertisement under two lines ac- 
ce ted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Blacksmith, first-class tool dresser desir 
change. Box 79, AMERICAN MACHINIST. © 


Wanted—Situation as foundry foreman 
, 0 

a hustler. Box 102, AMBRICAN MACHINIaT” 

Foreman pattern maker wants situation 
highest references. Box 104, AMBER. MACH. 

Draftsman ; expert engine, general machine 
works ; New York or vicinity. Box 101, AMER- 
ICAN MACHINIST. 


Situation by a first-class tool dresser and 
steel worker, and a good forger. Box 93 
AMERICAN MACHINIST. 4 

Foundry foreman wishes position ; experi- 
enced, heavy or medium castings. Box 73, 
AMERICAN MACHINIST. 

Wanted—Position as draftsman, by a tech- 
nical graduate; shop experience; best of ref- 
erences ; will go anywhere. Despatch, Ampr- 
ICAN MACHINIST. 

Draftsman and mechanical engineer, 20 
years’ varied exp., prac. designer of high- 
| a engines, tools, etc., desires situation. 

ox 29, AMERICAN MACHINIST. 

Wanted—Position as foreman; had experi- 
ence on general machinery, dynamos, tools: 
can design tools for interchangeable work. Ad- 
dress P. O. Box 304, Derby, Conn. 


Position as salesman or draftsman wanted 
by a technical graduate, exp. in the design of 
hydraulic machinery, valves and tools and 
general machinery. Box 82, AmmpR. MACH. 


Wanted—A position to take charge of a 
factory, by a man thoroughly experienced in 
safety-pin and brass novelt usiness ; best of 
references. Address Box $9, AMER. Macu. 


A a mechanical engineer (27), Lehigh 
graduate, has $1,000 to invest, with services; 
permanent position with established firm de- 
sired; references. Box 97, AMERICAN MACH. 


All-round machinist and tool maker, exp. on 
electrical apprs., at present holding *respon- 
sible position, desires change; refs. from past 
and pres. emps; age 26. Box 103, Am. MAcnH. 


An experienced mechanical engineer and 
draftsman, thoroughly acquainted with the 
construction of sugar-house machinery, prin- 
cipally for beet houses, desires position with 
machine shop or engineering firm. Box 105, 
AMERICAN MACHINIST. 


Brass-room foreman wishes to correspond 
with parties in need of a first-class man, up 
to date in manufacture of brass valves, 
tarot mo wl —e ete.; has a_ thorough 
nowledge of tool designing and monitor 
lathes. Box 92, AMBRICAN MACHINIST. 


Mechanical engineer, 15 years’ experience 
on various designs, modern marine and sta- 
tionary engines, general and special machin- 
ery, years in charge of engin-cering depart- 
ment, desires to change; Eastern States pre- 
ferred. Box 95, AMBRICAN MACHINIST. 


Supt. desires change ; present position 6% 
ears; familiar wit lece-work system 0 
actory 400 to 500 hands, manufacturing ar- 


(Continued on page 40.) 
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Quotations. 


New York, Tuesday, Feb. 14. 
Iron—American pig, tidewater delivery: 
No. 1 foundry, Northern. ...$12 25 12 7 
No. 2 mag Northern.... 5 
No. > ee orthern....... 25 
Gray forge, Northern 00 
No. 1 foundry, Southern.... 75 
No. 2 foundry, Southern.... 50 

. 8 foundry, Southern.... 00 
No. 1 soft, Southern 75 
No. 2 soft, Southern 50 
Foundr forge. Southern.... 11 25 11 

Bar lron—Base—Mill price, in carloads, on 
dock: Common, 1.18 q 1.20c.; refined, 1.23 
@ 1.30c. Store prices : Common, 1.35 @ 1.40c. ; 
refined, 1.40 @ 1.50c. 

Tool Steel—Base Sizes—Standard quality, 
6 @ 7c., with lower prices on some brands; 
extra grades, 11 @ 12c.; special grades, 16c. 
and upward. 

Machinery Steel—Ordinary 
store, in small lots, 1.50 @ 1.60c. 

Cold Rolled Steel Shafting—Base, sizes, 
from store in small lots, 2.25c. upward. 

Copper—Carload lots, Lake Superior ingot, 
18% @ 18%c.; electrolytic, 17%c.; casting 


per, ide 3 
ig Lead—Carload lots, 4.50 @ 4.60c., f. o. 
b. New York. 

Pig Tin—For 5 and 10 ton lots, 24\c., 
f. o. b. New York. 2 
Spelter—In carload lots, 6% @ 6\4c., New 
York delivery. 

Antimony—lIn cask lots and over, 9% @ 
10%c., according to brand and Lage 

Lard Oii—Prime city, present make, the 
leading brand, 47 @ 48c., in wholesale lots; 
slight concessions, perhaps, on some. 


brands, from 
c. 





Manufacturers. 


Cc. B. Cottrell & Sons Company, Westerly, 
R. L., are planning to enlarge the foundry by 
another addition. 


The Wright & Colton Wire Cloth Company, 
Palmer, Mass., is considering making addi- 
tions to its plant, which includes a rolling 
mill. 


The Burnham-Munger Manufacturing Com- 
pany, Kansas City, Mo., announces that its 
output will be doubled by doubling the manu- 
facturing power. 


The plant of the J. C. Hollingsworth Wheel 
Company, Belair, Md., which was recently de 
stroyed by fire, will be rebuilt on or near the 
site of the old buildings. 


The Sawyer Tool Company, Inc., of Athol, 
Mass., has moved its business to Fitchburg, in 
the same State, where larger and better 
equipped shops have been secured. 


The Kelly & Jones Company, Greensburg, 
Pa., will soon begin the erection of an addi- 
tion to its manufacturing plant. It will be 
a one-story brick annex, 60x165 feet. 


The Curby Mill Company, of Seattle, is 
erecting a sawmill at Snohomish, Wash., and 
expects to commence operation in about two 
weeks. It will employ about thirty-five men. 


The National Shear Company, the trust re- 
cently formed by local shear manufacturers, 
has commenced an addition to the Clauss 
plant, Fremont, O., which will double its ca- 
pacity. 


The Western Electric Company has taken 
out a permit for the building of a foundry 
three stories high at Nos. 260 to 264 South 
Jefferson street, Chicago, Ill. It is to cover 
56x150 feet and to cost $20,000. 


Architect Henry D. Dagit is working on 
final drawings for an addition to the chemical 
works of Baugh & Son at Morris street wharf, 
Philadelphia, Pa. It will be brick and iron 
construction, measuring 42 by 75 feet, with 
the usual ,appliances—electric wiring, cement 
and concrete flooring, etc. 


(Continued on page 41.) 
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ticles with great amount of detail; designed 
tools 5% years; salary moderate; a thorough 
disciplinarian. Box 75, AMmpR. MACHINIST. 


Help Wanted. 


Wanted—Draftsman and designer on dies 
and presses for sheet-metal work. Box 78, 
AMERICAN MACHINIST. 

Wanted—An up-to-date foundry foreman, 
understands mixing. of iron an handlin 
molding machines; state age, experience an 
salary expected. Ad. Box , AmpR. MACH. 

Wanted—Four vise hands and fitters on 
first-class machine-tool work; none but first- 
class workmen need apply. Address, giving 
experience, references, etc., Box 67, AMERICAN 
MACHINIST. 

Wanted—Foreman for blacksmith shop 
running five fires, furnace and steam ham- 
mer; state —— desired and give references. 
Address The IF. M. Davis Iron Works Co., 
Denver, Col. 

Wanted—An up-to-date, experienced fore- 
man for shop manufacturing engine lathes; 
must thoroughly understand rapid production 
on this class of work; state experience and 
wages wanted; steady eugter ment for right 
man in small New England town; correspon- 
dence confidential. Box 100, Ampr. Macu. 


Wanted—Chemist and draftsman, a man 
familiar with analyzing steel and competent 
to determine its chemical ye rties with ac- 
curacy ; must also be a fair draftsman; only 
those who have had practical experience 
need apply. Address, with age, experience, 
salary, etc., Manufacturer, Box 94, AMBR- 
ICAN MACHINIST. 


Foreman for machine mon, present capa- 
city for forty men; must be thoroughly up in 
best New England practice for rapid and 
cheap manufacture of high-grade tools, weigh- 
ing from 2 to 6 tons each; and must be cap- 
able of handling men. Address, stating pre- 
vious experience and salary expected, “New 
Jersey,”” AMERICAN MACHINIST. 


Two (2) assistant foremen; one especially 
experienced in small lathe work; other on 
plain milling machine work as used in con- 
struction of engine lathes, screw machines 
and shapers; to first-class men who are good 
handlers of help, steady positions and good 
wages are assured; write fully, stating exp. 
and wages required. Box 89, AMpR. MACH. 








HIGH PAY! 
SHORT HOURS! 


You can earn both. By devoting some of your spare 
time at home to study you can fit yourself for®a better 
position ata cost so low that you will not feel the 
outlay. Courses by mail in 

MECHANICAL, STEAM AND ELECTRICAL ENGINEER- 
ING, MECHANICAL DRAWING AND MACHINE DESIGN. 
BEST TEXT BOOKS AND DRAWING PLATES FREE. 
Seven years of experience in teaching by correspon- 
dence have made our courses the best, most thorough 
and practical. Write for free illustrated circular T, 
sample pages of text books, drawing plate, and booklet 
of letters from students all over the world. 


The United Correspondence Schools, 
154, 156, 158 Fifth Ave., New York. 


Cleveland 





Cleveland, 
Ohio. 


GEARS 


of all 
descriptions. 





Agency for Germany 


Young German, Mechanical Engineer with capital 
and best of references wants Tool Machine Agency for 
Germany. Headquarters at Berlin Only first-class 
manufacturers need address. 


Box 98, American Machinist. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
» Second Vice-President. 
. RCE, Secretary and Treasurer. 
L. B. BRAINERD, Assistant Treasurer. 
L. FP. MIDDLEBROOK, Assistant Secretary. 


Cerererecoces 
tHEWARDEN OILFILTER 


RPE SONS Cie 
is guaranteed to reduce your oil bills at least 
50%. Ask your supply 
house or oil company to 
send you one on trial, 
Used by prominent firms 
throughout the world. 


Business Established 9 Years. 


THE BURT MFG.CO. 
AKRON, OHIO, U.S.A. 


Largest Manufacturers of Oil Filters in the World. 
crs Mamta of rs he Wor 


lf The Best 
Is Good Enough, 


In Wood-Working Machinery, you 
haven’t far to look, for Baxter D. 
Whitney, of Winchendon, Mass., 
makes just that kind and no other. 








The Whitney Book, which is by far 
the handsomest Catalog of Wood- 
Working Machinery ever issued, is 
free to interested persons. 


Baxter D. Whitney 


Winchendon, Mass. 





Employ Your Evenings and Make Money..... 


Set Castings, like cut, with drawing to scale and parts, $5.00. 
Finished Engine sells everywhere for $25.00. Send 2c. stamp for List. 


THE FRASSE COMPANY, 


17 Warren Street, New York, near Broadway. 





BEAMAN & SMITH, 


uate Boring Machines, Milling Machines, Special Tools, smc." 
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The Evanston (Ill.) Electric Illuminating 
Company is to build a brick addition to its 


plant. 
The Reading Railway will construct a shop, ) 
80 by 400 feet, at Schuylkill Haven, which a 


will be devoted entirely to repair work. 


It is announced that the Babcock & Wilcox 
Boiler Company contemplates erecting an ad- ; 
dition to its plant at Elizabethport, N. J. ; 
J. Bdward Whidden, of Whitman, Mass., 
is fitting up a machine shop in a portion of 
the factory formerly used by the Atlas Tack 
Company in East Whitman. 
S. A. Allen, Westfield, Mass., is to build a 
factory building, 72 by 35 feet, east of the 
present buildings located at the southerly en- 
trance to Great River Bridge. 
Dietz, Schumacher & Boye, Cincinnati, 
Ohio, have commenced the erection of an ad- 
dition to their plant of 160x90 feet, which 
will give the plant a total length of 350 feet. 


toss 





The Hilles & Jones Company, Wilmington, 
Del., has decided to build a new machine shop “ 
on its property. It will be a one-story steel { 
frame structure, approximately 80 by 15v s 
feet. Increasing business has made this step ; 
advisable. 

The equipment of the power house at the 
lower dam of the Falls of St. Anthony, at & 
Minneapolis, Minn., is about to be completed, 
and the necessary arrangements have been “ 
made by the St. Anthony Falls Power Com- 
pany with the General Electric Company, 
which manufactured and installed the plant 4 
now in operation. . 


New Catalogs. 


The Whitcomb Manufacturing Company, of 
Worcester, Mass., sends us catalog of shears, 
punches, planers and other machine tools, al- 
though the greatest space is given up to de- 
scribing the Whitcomb planers. The catalog 
is standard size, 6x9 inches. ‘ 
The Pratt & Whitney Company, of Hart 
ford, Conn., has sent us catalog of precision 
bench machinery. The various parts of these 
machines are described in detail. The catalog ¥ 

















I5-INCH PILLAR SHAPER. 





Y E ~ a <x o = A > is standard size, 6x9 inches. 

aoe ! ‘S = rs sO - Sac We have received catalog of the Standard 

“"D a og oOo % = ae 5 5 3 = z Tool Company, Cleveland, Ohio, of twist drills, 

= = <i wy 2 & oS é 3 oof reamers, taps, milling cutters and _ special 

= © wv a rs) = a, ee 2s an tools. Prices of the various tools are given, 

So F — mn = - bs He g es and the catalog is 6x94 inches. 

of oem s © = +5 Ul J mE sa” From the Genera! Electric Company, Schen- 

ee 5 = Ss = ex “a ectady, N. Y., we have received bulletins 4147 

oe i = = = & Vv Zz. . “3 £5 to 4154, inclusive, in which are described rall- a | 

ae Q O° —~ = za 6 Ye . way motors, regulators, telltale boards, circult i 

“oO 4 = = ° e — Zz - + 5 breakers, railway switchboards, generator, etc. ‘a 

2c - <e Uess a © me 2 4 g Each bulletin is 8x10% imches. is 

r= "a = “3 = _ "Oo = C ) O 4 oe ‘ ‘ The Eyelet Tool Company, of Boston, Mass., { 

a v = br ail w O ra) oe + has sent us catalog of eyelet sets, leather : 

Te -thnite Se Oe E wo) <— : > °° punches, operated by spring and foot power, : 

os. “an fas} - on - (e) Zz rs) “ including punches for leather, paper, etc. The ‘yg 

‘S A .. = 8 4 = > _> < <4 catalog contains illustrations of the tools, and : 
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= = = x c x oer - x . $ We have 1898 catalog of the Cleveland >) 

-_ 3s v 7 - 2 > ©) «°° 5 Twist Drill Company, in which are described ' 

c & 2 ae) D =| @ z -. ced twist drills, reamers, cutters, taps and a num- : 

uv o 2s. © s& —- = ¢€ LL] — = ie 2 _~ ber of other tools used in machine shops. The H 

= =< YL 5 a Ss oS oc Pe of. catalog also states prices of the various ap- ! 

& . Pa = Sane. a Se ie iL So = 5 aes pliances. The catalog is standard size, 6x9 i 
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> st SOS = O = Bin J. H. Williams & Co., Brooklyn, N. Y., have 

~ © wo x we & a LLJ ‘aa < “=F issued their 1899 catalog of iron, steel, copper = | 

— on ~ © he & Ss = “ => sie) and bronze drop forgings, including wrenches, 4 

oe .— — oo = n © on : = aas golf club heads, coliars, lathe dogs and a large 4 

’ —f Sh Uv - S ‘ BO ee number of other pieces Exterior and interjor t; 

= 5 c 2 oe 4 2 > S Oy ros views of the works are given. The catalog is 

“oe = ~ Be ra f = bp LLJ im Syn 414x7 inches. 

a & e & 4 es: + sine ted att James Leffel & Co., Springfield, Ohio, have | 
“Oo 5 > “Ss Poms nus issued a new pamphlet “F,”’ which is devoted fs 
a = vec aes. —_ exclusively to the illustration of engines and : 
5 2 s S b A. boilers of the automatic and throttling type, § 
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portable and stationary. Sectional views of 
parts are shown, also tables of horse-power 
the engines will develop. The catalog is 
54%x7% Inches. 

The Frasse Company, New York, sends us 
catalog and price list of tools used by electro- 
typers, including punches, calipers, scribers, 
saws, etc. The catalog is 54%4x8% inches. 


From the Potter & Johnson Company, Paw- 
tucket, R. L., we have received two circulars, 
one of which contains illustrations and de- 
scription of shaping machines, and the other 
to manufacturing lathes for drilling, boring. 
facing and turning small parts. Both tools 
are Gescribed in detail. The circulars are 
standard size, 6x9 inches. 

ag” Tabor Manufacturing Company, Eliza- 
beth, N. J., has issued 1898 catalog, in which 
are Prades and described molding machines 
Views of these machines are shown, accom- 
panied by a statement of the facts connected 
with the correct use of the machines. These 
machines may be operated either by power or 
hand. The catalog is standard size, 6x9 inches. 


From the M. C. Bullock Manufacturing 
Company, Chicago, Ill., catalog devoted to the 
illustration and description of the central 
valve engine; details of the engines, together 
with sectional elevations which show the con- 
struction very clearly. The catalog is written 
in a pleasing manner, and should interest 
those interested in the installation of steam 
engines. It is 10144x7% inches. 


From H. W. Caldwell & Son Company, Chi- 
cago, we have recelved pamphlet entitled “The 
Story of an Invention,” in which is given in 
an interesting manner an account of the be- 
ginnings and subsequent developments in the 
manufacture and use of spiral conveyors used 
in conveying grain and like materials. The 
pamphlet is 514x7 inches. 


We have received from the Jeffrey Manu- 
facturing Company, Columbus, Ohio, special 
catalog No. 48, and price list of elevator 
buckets, spiral conveyors, chain belting and 
other devices used in conveying, elevating and 
power transmission. Illustrations of the vari- 
ous pieces are included, and to those inter- 
ested in the installation of this class of ma- 
chinery the catalog should prove serviceable. 
It is 4x8% inches. 


We have received catalog of the Bausch & 
Iomb Optical Company, Rochester, N. Y., in 
which are described photographic lenses of 
various styles and for different classes of 
photographic work. The catalog contains 
some useful information on the manufacture 
of lenses, also reproductions of pictures taken 
with the above named company’s product. 
Some very interesting tables for determining 
the distance between lens and ground glass, 
the angle of view, etc., are given. 


From the Watson-Stillman Company, New 
York, we have received a copy of their Illus- 
trated Index, which is intended to show the 
large variety of tools manufactured by them. 
Each cut presented represents from one to 
about twenty sizes of tools. Below each illus- 
tration is given a sheet number, and upon in- 
quiry the sheet describing the particular ma- 
chine desired will be sent. The index con- 
tains about 50 pages and is standard size, 
6x9 inches. 


The Stow Manufacturing Company, Bing- 
hamton, N. Y., has sent us Catalog No. 7, 
illustrating and describing Stow flexible shaft- 
ing. In cases where it is necessary to use 
portable tools in drilling, tapping, boring and 
other operations this style of shafting proves 
of great service; illustrations showing the 
various uses to which the shafting can be 
put, also tools specially constructed for use 
in combination with it are given. The cata- 
log is 6x8% inches. 





76,800 DAILY PRODUCTION 
~ SLFACTORIES 
5 BRANDS 









16 Governments 
85 %6R.R., 70% U.S. Contracts Fy 
70% of Total Production of America LEs 


FOR SALE ALL OVER THE WORLD. 
NICHOLSON FILE CO., Providence, R. 1., U. S. A. 


Our Annealed —4 poeigary, 
Die and Tool Steel hicagos Ti, 


Chicago, Ill, 
New York, N. Y. 
Saves Time, Labor, Money. Denver, Col. 
COMPARE WEIGHTS 
WHEN YOU ARE TOLD THAT JENKINS’ '96 IS MORE EXPENSIVE 


THAN OTHER PACKINGS. 


Average weight * inch ‘* Jenkins "96," I Ibs. to the square yerd. 
e . ** Red Packing, 14 


At 50c. per pe ** JENKINS’ 96°’ is not only very much cheaper, 
but the best joint packing manufactured. 


JENKINS BROS. cocina cricaco. 
THE SPEED-LATH * Amateurs. By ALrrep G. Compton and James H. De Grooprt, 


First Edition. First Thousand. s2mo. vi+41s34 pages, 100 figures. Cloth. $1.50. Order through your book- 
seller, or copies will be forwarded postpaid by the publishers on the receipt of the retail price. 


JOHN WILEY & SONS, 53 E. Tenth Street, NEW YORK CITY. 


POWELL PLANER Co. 


WORCESTER, MASS. 
AGENTs : csi 

U. Baird Machinery Co., 125 Water St., Pittsburgh, Pa. 
J. A. Fay & Egan Co., 26 South Canal St., Chicago, Il. 
Robinson & Cary Co., St. Paul, Minn. 
W. R. Colcord Mchy Co., 502 North 2d St., St. Louis, Mo. 
Parke & Lacy Co., Fremont St., San Francisco, Cal. 
The Fairbanks Co., 705 Arch St., Philadelphia, Pa. 

















For the use of Technical Schools, Manual-Training Schools, and 
























Only one cutter is required 
for each pitch, 


and that ‘“‘cutter is correct.’”’ In- 
stead of having a cupboard full you 
can keep them all on one nail, and 
pay for them with corresponding 
ease. 


If you cut gears, don’t fail to ask 


The Fellows Gear Shaper Co, 


of Springfield, Vt., about it. 


Bevel Gears aut 


ut Theoretically Correct. 
af pre pad 


age ie Bilgram, 


440 N, 12th Stes ain i. 








These Universal Joints are made of 
steel, with hardened ball, for transmis- 
sion of power at angles. Made with 
special lengths of stem to order. In- 
valuable for special Senaeenery and tools. 


Vanderbeek Tool “Works, Hartford, Conn. 













Quint’s Turret Drills, 


A. D. QUINT, 3 Clinton St., 
Hartford, Conn. 


For Drilling and Tapping, 
are made with from Four to Twelve Spindles. 








